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PREFACE
During the past two decades, three noteworthy trends have emerged:
the shift of mill ions of women to employment outside the home;
the expectation of equal employment opportunity;
growth of knowledge about environmental health hazards.
Each has generated a host of issues and problems which, in turn, have
spawned new laws and regulations intended to resolve them.
Advances in medical knowledge,and bel ief in each woman1s right to under-
stand and participate in the management of her pregnancy, have swept away many
of the myths and misunderstandings about childbearing. Simultaneously, tech-
nological advances have brought thousands of new processes and products into
the work place and the home. To some of these, the integrity of the germ
tissue of prospective parents or the health of the pregnant woman or her fetus
may be vulnerable.
Several years ago, a small group of occupational physicians and obstetri-
cians became concerned with the impl ications of these trends for the health
of the pregnant worker and recognized the need for better information and com-
munication. Tentative explorations led to the formation of an interdiscip-
I inary ad hoc committee that focused on one particular aspect of the overall
problem: providing the attending physician with information about the poten-
tial hazards in the work and work environment of the pregnant worker. This
effort became a formal project in July 1976 with the award of contract num-
ber 210-76-0159 to the American College of Obstetricians and Gynecologists
(ACOG) by the National Institute for Occupational Safety and Health (NIOSH).
The primary objective of this project was preparation and publication
of these guidel ines, designed to help the practicing obstetrician assemble
and interpret the information necessary for appropriate cl inical recommenda-
tions to pregnant workers. They were to be I imited,for the most part,to mat-
ters of health; the important social, economic, legal, labor-management,and
other nonmedical issues were not intended to be resolved here.
The project also was to include for NIOSH a bibliography of English and
foreign articles deal ing specifically with the influence of the work and home
environment on the health of mother and fetus. Significant gaps in present
knowledge of this subject were to be identified, with emphasis on areas in
which study and research are most urgently needed.
A core panel of occupational physicians and obstetricians was selected
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to serve as the steering group. Assisted by the ACOG staf~ it was assigned
responsibi1 ity for the philosophy, format,and content of the guide1 ines.
Consultants from various scientific fields were also appointed to pro-
vide information and guidance with respect to their particular discip1 ines.
In addition, to assure the uti1 ity of these guidelines, physicians actively
engaged in the practice of obstetrics and occupational medicine were included.
The project encouraged participation of consultants with expertise in
other fields to give breadth and social dimensions to the document. They had
the job of pointing out effects that cl inical recommendations derived through
the guidel ines might have on nonmedical issues, and to help insure that the
guide1 ines were not written in a way that would permit them to be misinter-
preted as an advocacy position on the laws, regulations, and administrative
processes through which nonmedical issues are resolved.
Finally, it was decided to publ icize the project as widely as possible
in the hope of el iciting information, comments, and suggestions that might
make the guidel ines more complete or more useful.
For their contributions to this project, we wish to thank the core panel
members, the consultants, and the many who assisted them: Warren H. Pearse,
M.D., Executive Director, Ervin E. Nichols, M.D., Director--Practice Activ-
ities, and the officers and staff of the American College of Obstetricians
and Gynecologists; John F. Finklea, M.D., Director of the National Institute
for Occupational Safety and Health, and Kenneth Bridbord, M.D., who served as
Project Officer.
At some time in the near future, a revision of these guidel ines will be
undertaken under appropriate auspices to make it more complete by adding new
information developed through cl inica1 experience and research. To assist in
this process, each reader is requested to forward any comments or suggestions
to the American College of Obstetricians and Gynecologists, One East Wacker
Drive, Chicago, 111 inois 60601; or to the National Institute for Occupational
Safety and Health, 5600 Fishers Lane, Rockville, Maryland 20852.
Leon J. Warshaw, M.D.
New York, New York
September 1977
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I. INTRODUCTION
A. Purpose
These guidelines are meant to protect the health of the pregnant
worker and her fetus by helping the practicing physician develop recommenda-
tions for her placement in a particular job, for her continuing to work as
pregnancy develops, and for her return to work following del ivery. They sug-
gest information that may be assembled about the woman's health status, the
development of her pregnancy, and the potential hazards of her job or her
partner1s job. They indicate ways such information may be obtained, and they
suggest resources to which the physician may turn for expert interpretation.
The guidel ines are a framework for the appl ication of cl inical judg-
ment, maintaining the flexibil ity dictated by the number of constantly chang-
ing variables and the lack of precise scientific data.
The guidel ines should also help the physician explain recommendations
to the pregnant worker in a manner that she is I ikely to understand, accept,
and act on.
Use of the guidelines should aid the attending physician and the oc-
cupational physician or nurse, the worker, and her employer and labor union
in cooperative efforts to arrange any work modifications that may be indicated.
Finally, the guidel ines should be informative about the impact of oc-
cupational factors on the woman1s general health status, though the main focus
here is on the effects in the reproductive cycle.
B. Basic Assumptions
In order that the guidelines be properly and effectively used, a num-
ber of basic assumptions must be understood:
I. This document contains the best information available at the time
of its preparation. It is anticipated that research and cl inical experience
will gradually make it obsolete. Physicians will always endeavor to obtain
the most current scientific data.
2. The complexity of the problem and the large number of variables
make it impossible to present sharply defined criteria that can be applied
with precision. The document proposes to offer a structural framework for.
the appl ication of sound cl inical judgment.
3. The attending physician and occupational health staff will observe
the ethical and legal precepts governing the confidential ity of medical in-
formation. They will discuss with the pregnant worker the meaning of that
information as well as the impl ications of reporting findings and recommenda-
tions to the employer or others. They will procure an informed authorization
from the woman before making such a report.
4. Physicians will take an active role in seeking to encourage em-
ployers, unions and government agencies to develop pol icies to maximize safety
in the work place. In promoting the development of such pol icies, however,
physicians wil I be bound by constraints of confidential ity between physician
and patient.
5. The physician understands that recommendations are not rigid
rules, but advice developed in the interests of the pregnant worker and pre-
sented to her in a way that will help her understand, accept, and use them.
If the woman or those with whom she is involved reject or cannot comply with
the physician's recommendations, the physician should not, in turn, reject
her.
6. The pregnant worker desires- to continue to work as long as she is
reasonably able to do so without undue risk to herself, her fetus, or others.
7. The employer values the woman as an employee and is concerned
with her well-being. The employer, therefore, will desire that she continue
working as long as she can reasonably do so without risk to herself, her fetus,
or others, and will arrange any reasonable modifications of the job that will
enable her to continue working.
8. The pregnant worker and the employer wish her to receive all of
the benefits to which she is entitled under relevant laws, labor-management
agreements, and fringe benefit insurance contracts. The employer will not
needlessly complicate or hinder the procedures through which she receives
those benefits due her.
9. occupational health personnel act as agents of the employing com-
pany with respect to group and statistical information, but are also agents of
the pregnant worker with respect to her personal medical records. As her
agent, the occupational physician wil I make available to the pregnant worker
and to her attending physician information about her past medical record and
all relevant information derived from environmental monitoring and health
surveillance programs in the work place.
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II. ISSUES
A. The Pregnant Worker
There has been a dramatic surge of women into the labor force in the
past decade. In 1976, the female labor force increased by 1.6 mi 11 ion to a
total of 39,255,000 (twice the number of new male workers). Two-fifths of
the entire work force are female; nearly half the female population is em-
ployed or seeking work; given the present birth rate, one million infants will
be born in 1977 of women who were employed during pregnancy. 1
Simultaneously, the awareness of and the concern with occupational
health and safety have grown. The Occupational Safety and Health Act (OSH)
and other laws have been enacted at federal and state levels to regulate work-
related exposures and to establish the rights of workers and the responsibil-
ities of employers for a safe working environment.
The health of the pregnant worker involves several problems:
I. OSH Regulations
These regulations 2 establ ish standards designed to protect work-
ers, but the existing standards presently cover only a small number of poten-
tial hazards. Moreover, in the past, they have generally been based upon data
derived from exposure of males or animals, and it is not known how to apply
that data to the special circumstances of the pregnant worker and her fetus.
2. Registry of Toxic Effects of Chemical Substances
This registry,2 publ ished by NIOSH, identifies many industrial
compounds that may be harmful and provides information on potential carcino-
genesis, mutagenesis, and teratogenesis when it is available. However, there
is 1ittle or no information about the effects of mixtures of substances or
the effect on reproduction. Such combinations may be encountered in the work
place, or occur among industrial compounds, medications, and household chem-
icals.
3. Fetal Effects
Little is known about the factors which cause birth defects,
mutagenesis,or fetal carcinogenesis and how they may be related to occupa-
tional exposures. Many of these adverse effects are the result of the
genetic effects of occupational exposures of men prior to conception. Most
fetal damage, however, is not ascribable to any known cause.3
4. Employment Opportunity
It is possible that attempts to prevent or I imit potential haz-
ardous exposures might inappropriat~IY restrict employment and advancement
opportunities for pregnant workers.
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B. Pregnancy-related Disabil ity
The assessment of the health and work exposures of an individual wo-
man should lead to recommendations to her about minimizing potential hazards
when practical, and help her decide whether she should continue in her job.
Often these recommendations are requested by the woman or the employer for the
purpose of determining her abil ity to remain on the job and her el igibil ity
for benefits. The economic results of medical recommendations may sometimes
compl icate the issue of disabil ity which occurs during a pregnancy.
Some employers, for example, may categorically el iminate pregnant
women from their work force, while some women are able to continue working.
Other employers may assume that all pregnant women who could work safely
would not do so if disabil ity benefits were available, and therefore auto-
matically challenge whether women are able.
It should be noted that the only true disabil ities of pregnancy fall
into three basic categories:
I. Disabil ity of the pregnancy ~~ (as occurs in labor and de-
live ry) ;
2. Disabil ity related to compl ications (such as in eclampsia,
cardiac involvement, or excess fatigue);
3. Disabil ity related to job exposures (such as exposure to exces-
sive levels of toxic substances or abnormal physical stress).
When making recommendations about the woman's actual abil ity to
perform the tasks required by her work, physicians should consider whether
her situation fits one of these categories.
Accordingly, women and employers should rely upon the medical
evaluation of the individual situation.
C. Related Issues
Physicians' recommendations for or against continued work will in-
evitably form the basis for a variety of nonmedical decisions. These are re-
lated to the right of pregnant WOmen to work, the responsibil ity of employers
to make certain that no ill effects occur because of continued work, and the
coverage for pregnancy in benefit programs. These decisions have important
social, legal, economic, and moral impl ications that have not yet been re-
solved by laws, regulations, or labor-management agreements.
As citizens, physicians should be concerned with pol icy aspects of
these issues. They should not hesitate to participate in the publ ic debate
or to advocate positions they find reasonable and just. Indeed, physicians
can be particularly valuable contributors in such discussions because of their
abil ity to evaluate the way scientific information and anecdotal experiences
are used to support or to refute particular points of view.
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When providing medical opinion to pregnant workers, however, physi-
cians should base their recommendations on objective cl inical judgment of
the available information. They should resist any pressure to modify them
to gain their patients -- or to deny them -- any monetary or other benefits.
The purpose of the physician's recommendations is to protect the health of
the pregnant worker and her fetus.
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I I I. Peri-Conceptional Hazards
The exposure of men and women to environmental hazards and drugs dur-
ing the peri-conceptional period has been associated with genetic abnormal-
ities which are generally not detectable prenatally, including spontaneous
abortion, stillbirth, congenital malformation, and carcinogenesis in the
child1s later I ife. In some cases, such as exposure to lead, mercury and ion-
izing radiation, a relationship is relatively well established. 5 In others,
the relationship is strongly suggested by epidemiologic studies gS in recent
studies of women exposed to anesthetic gases in operating rooms. Data on
abnormal ities in the infants of male anesthesiologists suggest that this may
be a problem for both sexes.? Finally, many substances have been shown to
produce genetic abnormal ities in laboratory preparations and experimental an-
imals, but there is no evidence that they produce similar effects in humans.
The mechanism of these toxic effects is not well understood: most preg-
nancy attrition is idiopathic, some is hereditary, and research has revealed
only a few proven teratogens. Where a teratogenic effect has been demon-
strated experimentally, the magnitude of the toxic exposure required to pro-
duce it in the laboratory has often exceeded the levels ordinarily encountered
in the work situation. Experiments with lower levels have not always
been conclusive. It is frequently not known whether a phenomenon always oc-
curs, or occurs only after a toxic exposure of sufficient intensity and dura-
tion at a strategic phase in the development of the germ cells of the embryo.
Further, the effects are not uniform: one substance may cause a variety of
effects, while a particular effect may be produced by a variety of exposures.
Consequently, the correlation of a given exposure with a genetic abnormality
in a population does not necessarily prove a causal relationship in any in-
dividual case.
Because of these uncertainties, some persons contend that women of
childbearing age should not be hired for work involving any exposure to haz-
ardous substances. Others suggest that this exclusion be I imited to women
planning to have children. Citing evidence of vulnerabil ity of males to such
effects, some would extend these exclusions to individuals of both sexes who
are able to have children. Others would require the employer to el iminate
totally from the work place al I exposures suspected of harmful effects, re-
gardless of practicabil ity and cost.
The lack of definitive knowledge makes it difficult for the practicing
physician to provide meaningful advice when consulted by a working woman or
man planning to have a child. This document helps the physician identify and
evaluate the exposures involved in the patient's job, and I ists resources to
consult for the most current information about them.
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IV. DATA BASE
A. Assessment of Work Exposures
Physicians practicing obstetrics have customarily included the pa-
tient's medical history, previous obstetrical history, and observations of
the current pregnancy as part of their data base for managing the pregnancy.
Information protocols, questionnaires, and medical record forms have been de-
veloped to facil itate the attending physician's effort. 8
When the woman is employed, information on the work activity, includ-
ing physical stress and chemical exposure, is essential for the initial ob-
stetrical data base. This should be obtained by interviewing the pregnant
woman at the first prenatal visit and reconfirmed by inquiry at each subse-
quent visit. She is closest to her job and often can provide most of the in-
formation needed by the physician.
Sometimes, however, the pregnant worker cannot provide accurate and
complete information about the job and its environment. She may not be fully
aware of the potential hazards, or may understate them. The experienced worker
may often ignore the hazards that have become familiar. Job titles alone are
usually un~nformative because similar titles often encompass quite different
exposures.
Accordingly, a detailed inquiry about the work and the occupational
environment is important. This may be done by a physician, a nurse, or a
physician's assistant, or a questionnaire can be designed ta be completed by
the patient. In some instances, the patient's responses should be augmented
by information obtained from other sources with the patient's permission,
such as from the physician, nurse, or industrial hygienist in the company's
employee health unit, the plant safety director, or the union representative.IO
When available, environmental monitoring data should be requested to estab-
I ish the level of the exposure to which the worker is subjected. If she is
part of a health surveillance program with biological monitoring (e.g., blood
studies for lead), the test results wil I be useful.
It may be helpful for the woman to keep an hourly diary for several
days, noting all of the tasks performed and materials handled. The as-
sistance of her supervisor may make the data more complete and rel iable. This
is often remarkably revealing, not only to the physician but to the pregnant
worker as well.
Assistance in interpreting the information obtained and in determin-
ing the potential toxicity of the exposures to which the pregnant worker is
subjected also can be obtained directly from occupational health profession-
als in the company or 1lsewhere, or from the NIOSH and OSHA consultants in
the regional offices. l
Physical effort required by the job often is of concern. Few jobs
require long sustained periods of continuous activity, and high energy out-
puts are usually required only for brief periods of time. Often a pregnant
worker may continue to do heavy work by simply el iminating peak efforts and
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varying the rhythm of the work-rest cycles. The knack of the job--the rhythm
and coordination that comes with long practice--will sometimes make it less
stressful to continue on a moderately strenuous job than to change to a less
demanding one that is unfamiliar. Physical conditioning determines the amount
of physical work one may safely perform: a person accustomed to moderately
strenuous activity is generally able to perform it without excessive energy
expenditure.
Pregnant women usually can continue to perform the physical activ-
ities to which they have been accustomed. However, pregnancy is an inappro-
priate time to change to a new or unfamil iar level of activity unless the wo-
man undertakes a carefully supervised program of physical conditioning. Re-
conditioning may also be indicated before resuming work following an inter-
ruption that resulted in deconditioning, such as a medical compl ication or
del ivery.
While the focus of this document is the work environment, it must be
emphasized that the woman's activities and exposures at home and in the com-
munity are also important. These should be examined and considered as care-
fully as her work exposures because they may involve greater levels of physi-
cal activity or more hazardous environmental exposures than those of the job.
It is inconsistent, for example, to recommend that the job be modified to el im-
inate 1ifting heavy or bulky objects while allowing similar home activities
1 ike 1 ifting groceries or laundry. It is also inconsistent to focus on en-
vironmental hazards at work while paying no attention to self-medication or
use of potentially toxic household chemicals.
Attention should be paid as well to the stress of commuting to and
from the job. Using publ ic transportation in crowded cities frequently in-
volves a burden greater than specific job responsibil ities.
Pregnancy alone does not ordinarily increase the woman1s suscepti-
bil ity to emotional stress. However, the fatigue often experienced at dif-
ferent times during pregnancy may be compounded by the stress of jobs involv-
ing unremitting pressure, frenetic activity, or high levels of alertness and
vigilance. On occasion, uncaring or even hostile attitudes toward the worker's
pregnancy on the part of a supervisor or coworker may create a needlessly
stressful work climate. These may often be helped by recommending more fre-
quent rest periods and appropriate counsell ing.
1 Finally, the physician should pay careful attention to the patient's
diet 2 and personal habits (smoking, alcohol use) and her use of medications. 13
These may add to or potentiate innocuous job exposures to the point of hazard
to woman or fetus.
With these principles in mind, the attending physician should assem-
ble and evaluate the necessary information. This is facil itated by a question
format such as the one which follows.
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B. Questions for Occupational History
1. 1YPe and Place of Work:
Patient
Jobtifle:
Employer:
Union:
Supervisor:
Occupational
Hea~h Staff:
2. Work SChedule:
Inquire about days worked, hours worked,
schedule changes, frequency and amount of
overtime, rest periods and breaks. frequency
and regulation of work flow
3, Amenities:
Inquire about lavatory, rest areas,
food and drink, access to emergency care.
4. Physical Work:
Male Portner
This format may be used for assembling data about
the employed potlent and her partner to supplement
the usual obstetncal history and home Intormation
This Identifies the patient and persons to
contact for further Intarmatlon It IS
Intended to augment the usualldenfl!l'ng
and demographic data With Information
abaut the jab sefling
Information abaut the male partner IS
Importanf If he IS a potential carner
at tOXIC substances or Infection
This establishes the duration of work and the
regularity of the wark schedule If rest
penads are taken, ask whether these ore an
schedule or taken as needed, Adverse effects
allen can be obviated by altenng the work
schedule or changing the work/rest ratio
The flexibility of work ftow IS allen important
can the woman set her pace, or IS It dictated
by a process like assembly-line work? Are
there busy and slack times or IS the poce steady?
ThiS establishes the availability and accessibility
of amenities that may be of special Importance
to pregnant workers Can she go to the lavatory
as needed? Is there a ptace to rest? To dine?
Can orrangements be made far additional meals or
rest penads as advised?
Inquire about the nature of the actiVity,
particularly silting, stancing, anc other
activities (such as walking, bencing, climbing),
Inquire about the nature ot the toad
hancled by the worker,
Inquire about task characteristics,
including the balance and coordination
required, risks of falling, task complexity,
agility required by moving machinery or
objects, sudden starts and stops, be~
and harnesses.
5. Environmenfal characferistics:
Inquire about exposure to important
enVironmental factors such as
-climate, temperature
-barometric pressure
-noise. vibration
-radiation
-biologic agents
-airborne dusts. fumes, vapors
-chemicals
-special job characteristics
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ThiS establishes duration of canlinuaus activity
,n hours and minutes, and the frequency per penad
In which these actlVilies are pertormed
Continuous silting may affect lower spine and venous
return, Type of chair and availability at footstool
ore Important, Bar-type chOirs may be usea to relieve
the standing worker
ThiS establishes the farce (weight) requITed, size
and shape, and type of handling such as lilting
or pulling
This establishes Infarmafian abaut any pOSSible
hazards related to the pOSSibility of failing,
'either as a result of impoITed balance or diuiness
In pregnanr.y, or because of use at ladders or
precanous positions, The nsk of being struck
or of the abdomen being Impinged between spine
and an external Object IS Important
ThiS establishes exposure to tOXIC factors In the
enVifanment. Each of these IS discussed In more
detail With respect to speCifiC repraductive and
systemic effects elsewhere In this document
Nate the Intensity - If passl~e in actual measure-
ments - and the duralian of the exposure
Also nate any special jab charactenstics that may
reduce or Increase exposures occlUSive garments,
ventilation, close quarters, Isolaflon, avOilable
emergency equipment ar transportation.
emotional stress
c. Recordkeeping
If the physician notes items that may threaten the patient's safety
or comfort, these should be highlighted either in a special 1 ist or by circl-
ing or underlining them. They will fall into the following categories:
1. Those about which more information is required. For example,
there may be a known toxin at the work place, but it is not clear if the pa-
tient is exposed to it or at what levels; or, the patient is exposed to a
substance about which the physician has no information.
2. Those about which the patient is needlessly concerned and for
which reassurance may be given.
3. Those that preset no great hazard, but threaten the patient's
comfort, or make her work needlessly burdensome. The physician may make
suggestions such as changing a chair, rearranging work objects or tools,
modifying work flow to allow rest periods.
4. Those that warrant no conCern at the moment_but which might pre-
sent problems later in pregnancy. These should be marked for later attention,
and if possible, plans made for job modifications to obviate them.
5. Those that arouse concern about the safety of woman or child and
which must be el iminated or controlled by modifying the job or its environ-
ment,or changing to a different kind of work. Here it may be necessary for
the attending physician to communicate directly with appropriate representa-
tives of the company and/or union (with the patient's authorization), to dis-
cuss the feasibil ity of the necessary modifications, and to make sure that they
do not present other new hazards.
The exercise of building an occupational data base to augment the
obstetrical history should stimulate the physician1s scientific curiosity and
highl ight important information. This is important not only for analyzing
experience of the pregnant worker, but also for detecting the possible effect
of the male partner's exposures to hazardous substances. This could be of
value in future epidemiologic studies of abortion, stillbirth, birth defects,
and latent effects (e.g., transplacental carcinogens or developmental defects)
that may be related to the woman's or male partner's exposures.
With the informed consent of the patient, any adverse symptoms or
evidence of untoward effects that may be job related should be documented and
explored with the employer and/or union. The aims are to verify the exis-
tence and magnitude of possible hazardous exposures (e.g., using resources
such as NIOSH) and to encourage the patient to seek action to el iminate or
control the risk (e.g., through management or labor channels, OSHA, or other
appl icable agency).
Finally, the physician's recommendations to the patient should be
given in written form to the pregnant worker to help her understand and use
them.
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D. Interprofessional Relations
worker
union.
in such
In some instances, particularly in larger companies, the pregnant
has access to an employee health unit maintained by the employer or a
With the woman's permission, cOntact with the health professionals
units can be helpful to the physician managing the pregnancy.
occupational physicians and nurses are usually famil iar with the de-
mands and exposures of the job and its potential hazards. Their records of
prior examinations and treatments can supply useful information about the pa-
tient's health status, response to medications and treatments, and history of
adverse effects from occupational exposures. They can often help arrange job
modifications to permit the patient to continue to work. They can further as-
sist the attending physician by observing the'woman between appointments and
reporting any significant signs or symptoms.
On occasion, occupational and attending physicians may differ in
their evaluations with respect to the extent of a hazard or a patient's abil-
ity to continue at a particular job. The attending physician may be relative-
ly unfamiliar with the potential hazards of the job and the ways in which they
might be controlled, causing him or her to be overcautious. Conversely, the
occupational physician's relative unfamil iarity with the physiology and the
management of pregnancy may lead to an underestimation of the risks to which
a particular patient might be exposed. In most instances, discussion of the
specifics of the case will not only be mutually enl ightening but will lead to
more valid and effective advice to the patient.
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v. THE MEDICAL CARE OF THE PREGNANT WORKER
A. Types of Recommendations
The goal of medical management is to counteract or minimize risks to
the mother or fetus, enab1 ing her to remain on the job without concern for as
much of the period of pregnancy as possible. With infrequent exceptions, the
following is a caveat:
The normal woman with an uncomp1 icated pregnancy and a normal
fetus in a job that presents no greater potential hazards than
those encountered in normal daily 1ife in the community may
continue to work without interruption until the onset of labor
and may resume working several ,weeks after an uncomp1 icated
del ivery.
The physician makes certain basic recommendations to the woman at each
prenatal visit, reflecting medical judgment of a composite of concerns for the
health of the woman or fetus, comp1 ications of the pregnancy, or job-related
threats to the health and safety of the woman or fetus. These recommenda-
tions may be divided into the following categories:
1. The woman may continue to work without change. This should be
appl icab1e to most pregnant workers.
2. The woman may continue to work but with certain modifications of
environment or activity. These modifications may fall into two categories;
a. Desirable Modification
The available evidence suggests that a modification of the
work activity or environment will contribute to the worker1s safety or com-
fort as she continues the activities of her daily 1ife.
b. Essential Modification
The seriousness of the potential effect and/or the probability
that it will occur is such that a modification of occupational environment,
activity, or location is necessary.
3. The woman should not work. The physician's judgment is that any
work is detrimental to the health of the pregnant worker or fetus.
Proper planning and action by the pregnant worker, and her family,
and their employers are facil itated if recommendations specifically describe
the job modification and the length of time it should be in effect. Moreover,
to be consistent, these recommendations should extend to the woman's nonwork
activity and environment.
B. Effective Periods of Recommendations
Any recommendation should be applicable only for a limited time period.
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After an appropriate interval, the situation must be reassessed. The recom-
mendation therefore includes notation of:
1. Next scheduled reassessment. The time should be indicated when
the recommendation is to be reevaluated.
2. Projected duration of the recommendation. The recommendation
may be of short duration, reflecting difficulty at a particular point in preg-
nancy or a problem that can be overcome by appropriate treatment. In some
instances, it may extend through the rest of the pregnancy, reflecting either
a sequence of independent problems or one that cannot be readily overcome.
c. Logic Sequence
On the following page is a schematic representation of the steps for
developing recommendations for the pregnant worker.
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Pregnant worker completes
prenatal exam
Category 12" WOMAN
L'--------.~I:~~;I~~~I:~~IFICATION
IS DESIRABLE
•I I
Category I2b, WOMAN MAY
CONTINUE WORKING ONLY
'... .. I WITH JOB MODIFICATION
Does any other work-related
factor affect woman's comfort
or safety that might be ~ Category-I': WOMAN~ assuaged by job modification? NO MAY CONTINUE WORKING
le.g .. backache responsive
to postural change)
£ • I Category 13: WOMAN
" MAY NOT WORK
Obstetric. medical.
and occupational data
base obtained
Contact employer or
reSOurce consultants for
additional information
.e-
Specify duration of
recommendation and
schedule next exam
D. Chart of Toxins and Effects
The following chart depicts various agents found in occupational ex-
posures and which have been associated with actual or potential reproductive
or systemic effects. 14However, the I ist is not a complete inventory of proven
or suspected agents.
The systemic toxicity shown is primarily from the findings reported
in humans. The data on reproductive effects are from human and/or animal re-
search. The exposure standards are those existing or proposed at the present
time and may be changed as more information becomes available. Further infor-
mation about the substances in this chart or other substances not I isted can
be obtained from the resources and contacts listed in the Appendix.
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CHART OF TOXINS AND EFFECTS
DEFINITIVE SUSPECTED AIR STANDARllS'
SYSTEMIC REPRODUCTIVE
TOXICnv EFfECTS
~
c t~~
.!¥"5 I~ ~"'~~.~ ~~ § "ilU~ SUGGESTED~§~~~§ SPECiAl e~iF~ BIOLOGiCAl OSHA NIOSHAGENTS z::t:~:::t:8o.. EFfECTS 8crcn~~ TESTING (existing) (p<oposed)
Heavy metals
cadmium
·
Urine codmium fume 0.1 mg/M3 401!g/M~
Quant. low molecular dust 0.2 mg/M3
weight proteins
lead
·
Blood lead" inorganic inorganic
Blood zinc O.2mgfM3 0.1 mg/M3
protoporphyrin (Proposed and
UrineMA 0.1 mgfM3) Blood Lead
Urine 6O,lg/lOOgms
C~rpIlynn
Mercury
·
Blood mercury inorganic 0.1 mg/M3 inorgamc
Urine mercury organic 0.01 mg/W 005 mg/M'
Organic sotvenlS
Benzene (benlol)
·
Urine phenols 10 ppm (emergency 1 ppm
CBC proposal: 1ppm)
Haklgenoted hydrocarbons 11 '
2 chlorObutadiene .... Liverfunclion test 25 ppm 1 ppm
(chloroprene)
Dibromochloropropone Sperm count 10 ppb 10ppb
I••
serum testosterone (emergency
proposed)
Epichlorohydrin livertunction lest 20mgJW 2mg/M'
Ethylene dibromide 20 ppm 1 mg/M3
Polychlorinated Chloracne Blood analysis COmpounds with lllg/MJ
biphenyls Adipose tissue 42% chlorine 1mg/W
(PCB's) serum transaminase 54% chlorine 0.5 mg/W
Tetrachloroethylene IT 100 ppm 50 ppm(PerchlOroethyiene) I
I·Vinyl chloride + AcroSleolysis 1'\ Liver function test 1 ppm 1ppm
It/POJlic agents
1·11 I· i·1 I II I I i.1 Carno"! hemoglObin ICortlOn monoxide 50 ppm 35 ppm
AneSfherJc gases
·1·1
I
Halogenafed gases ..
''1'
not specified Halogenated anesthetics
e.g. halothone methoxy 2 ppm based on weight
nuorane II of specific gas samplednol>l hour
Pesticides
cornol'/i 50mg/MJ 50mg/W
Chlorinated Adipose tissue varies wilh specific
hydrocarbons analysis compounds e.g
(e.g. chlordane)
I
Blood analysis Chlordane 0.5 mg/M3
ChlordeCooe
I
Pleuritic and Blood onalysis emergency standard lllQ/W
(kepone) Joint pains lJlglW
Estrogenic compo....
III I 1·1 I 1·1·1 I 1.181000 anall'is IDiett¥StilbeslrOl not specified not specified
1onizinO-
(WIloIe body)
X·rays and gamma rays Gastro-intestinal Personal film badge NCRP recommenoolion
disorders dosimetry 125 rod/QUarter,
Ther'mOluminsescent 5 <Cd/year
dosimetry Pregnancy,
0,5 rem/full pregnancy
_noous__
·I··CJCarbOn disulfide [[lli---~ 20 ppm 3mglMJEthyleneOxiae • CBC 50 ppm 50 ppm
• Animal and/or humon doto
• Time weighfed overage 4D-hr, week. 8-hr. ClOy (OSHA). 10·hr. day (MOSH)
In pregnancy, blOOd lead less than 40lJg/1 00 gms IS suggested
o Evidence only mole infertility; no data on females
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VI. SYSTEMS REVIEW OF PREGNANCY AND WORK
A. Introduction
Multiple organ systems evolve and change throughout gestation. This
section presents an examination of these physiologic changes by trimester,
followed by a detailed systems review of normal pregnancy, compl ications, and
environmental factors.
1. First Trimester (1 - 12 weeks)
The degree to which the symptoms of early pregnancy affect the
individual is quite variable, and often is influenced by the general health
and psychological state of the woman. Nausea an~ vomiting may be absent or
may be severe engugh to warrant hospital ization. 5 Some fatigue is almost 17
always present. 1 Swell ing and tenderness of the breasts are oaten evident.
Headaches and increased frequency of urination are less common. 1
There are gradual but progressively significant changes in the
maternal systems during the first trimester. About 0.65 kilograms of total
body weight is gained during the first trimester. Although the total blood
volume reaches its peak at 20-28 weeks, most of the increase occurs in
the first trimester. 19 Cardiac output parallels this increase. There is
also a progressive increase in the ventilation rate from a nonpregnant aver-
age of 7 1iters per minute to an average of 10 1 iters per minute by term. 20
This state of hyperventilation means the pregnant woman may inhale greater
quantities of agents from the air than when she is not pregnant. By the end
of the first trimester, the renal system shows a markedly increased glomerular
filtration rate (50% above nonpregnant levels) ,nd an increase in the renal
plasma flow (25-5~1o above nonpregnant levels).2 At that time the uterus has
enlar~d to about 12 cm in diameter and is just beginning to become an ab-
dominal organ. 22
2. Second Trimester (13 - 28 weeks)
Although the most marked changes of pregnancy occur in the sec-
ond trimester, the woman usually feels better and has fewer symptoms. The
breasts hypertrophy with enlargement of the nipples and areolae. 23 The
uterus rises about 28 cm above the symphysis pubis; its bulk tilts the body
forward and gradually accentuates pelvic lordosis and thoracic kyphosis. 24
Increased mobility of symphyseal and sacroiliac joints becomes apparent and
the woman may increasingly experience low back discomfort and stiffness. 25
Weight gain of about 7.0 kilograms is usually reached by the end of the second
trimester. 26
The gastric emptying time is delayed and constipation is common,
due to hypomotil ity of the entire gastrointestinal tract. 27 At about the
fourth month, the ureters dilate and become hypotonic, probably secondary to
the generalized smooth muscle relaxation due to increased levels of proges-
terone. 28
Many women experience dizziness and some have syncope with pro-
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longed standing or working in hot environments. This is attributed to de-
creased cardiac output resulting from lowered venous return from the legs and
the dilation of peripheral vessels to dissipate body heat. 29
3. Third Trimester (29 - 40 weeks)
Almost all of the physiologic effects of pregnancy have stabil-
ized at their new levels by the end of the second trimester, and continue
relatively unchanged until term. The major changes noted are the progressive
enlargement of the uterus and the reaching of an average total body weight
gain of 11.0 ki10grams. 30 There is a tendency to retain fluids: peripheral
edema is frequently present reflecting decreased venous return from the legs
due to the pressure of the uterus on the pelvic veins.
Fatigue, dyspnea, and insomnia result from the combination of
the effects of weight gain, the increased respiratory requirements (with an
increasing tendency toward an oxygen debt), and the general discomfort of man-
aging a relatively more bulky and awkward body. Balance and equilibrium be-
come problems in most activities. General mya1gias, due to stretching of the
abdominal musculature, may occur. The use of unfami1 iar muscles to maintain
balance and the relaxation of pelvic ligaments may also result in low back
pain. 31
Constipation, hemorrhoids, and varicose veins often make the in-
dividual uncomfortable. As term approaches, the fetal presenting part may 1ie
deep within the pelvis and cause pressure on the base of the bladder resulting
in frequent urination or incontinence.
4. The Postpartum Period
The puerperium begins after del ivery of the placenta. During
this period, involutional changes occur in the organ systems.
The blood volume returns to nearly the nonpregnant level within
the first two weeks postpartum.32 The pulse is variable but often low im-
mediately following del ivery, after which it rapidly returns to the normal
range. The cardiac output increases an average of 35% over normal pregnancy
values in the immediate (1 hour) puerperium. The ureteral dilatation and
peristaltic movements of the ureter may persist until 12 weeks postpartum.
Weight loss averages about 12 pounds at del ivery with another four pounds
lost in the puerperium.
The uterus decreases to 15 cm initially and reaches the nonpreg-
nant size by the 12th day. The lochia gradually decreases over about four
weeks, but six to seven weeks are required for the complete heal ing of the
placental site. Episiotomies or va9ina1 tears heal quickly in one to two
weeks in the absence of infection.33 Full return to usual abdominal muscle
tone occurs within four to six weeks. The breasts produce milk during the
first few days, unless prevented by medications or binding. With the onset
of lactation, swell ing and tenderness of the breasts may increase. Many drugs
and chemicals inhaled or ingested by the mother will appear in the milk im-
mediately or over time and be passed to the infant.34
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It should be noted that the immediate postpartum period is im-
portant for the emotional bonding of the family unit. 35 Such social and
famil ial issues, however, are beyond the scope of this publ ication.
5. General Physical Condition
Pregnancy is a physiologic state during which most women are
healthy. Compl ications and hazards are rare: some are discussed in the fol-
lowing sections. However, certain factors of the pregnant woman's general
physical condition also have an impact on reproductive capabi1 ity.
a. Age
Very young P3;gnant women tend to deliver prematurely and to
have low birth-weight babies. It is unclear whether this is strictly due
to age or other factors such as nutrition. These poor outcomes often
may be reduced by improved prenatal care. Special arrangements to encourage
young pregnant workers to accept proper care are desirable.
Pregnant women over 35 years old have an increased rate of
fetal chromosomal abnormal ities~ warranting genetic counsel ing, amniocentesis,
and prenatal genetic diagnosis.)7 Older pregnant women also have increased
numbers of compl ications in pregnancy, including hypertensive states of preg-
nancy and abruptio placentae. Older patients may require more rest.
b. Weight and Nutrition
An inadequate weight gain during pregnancy is almost always
due to inadequate dietary intake and usually has little to do with work ac-
tivity. Currently, it is recommended that a woman gain 10-12 kilograms during
pregnancy. 38 A well-balanced diet, including at least 75 grams of protein
per day, should be maintained. A more common problem is obesity, defined as
more than 20% above standard weight for height. Obesity and excessive weight
gain during pregnancy may interfere with activity and are associated with in-
creasedl ike1 ihood of dystocia, fetal distress, birth trauma, and large birth
weight~9 Finally, anemias and other nutritional deficiencies may diminish the
patient1s resist~nce to infection and toxins and impair her ability to perform
physical tasks.
c. Smoking, Alcohol ism, Drug Abuse
Smoking is a risk to the fetus. The offspring of smokers are
smaller and are subject to higher perinatal morbidity and mortal ity. Pregnant
women should not 4,moke and should avoid high concentrations of the cigarettesmoke of others.
There is a higher incidence of anomalies in the offspring of
alcohol ic mothers. The fetal sequelae of alcohol ism a~1 drug abuse are ser-
ious. Women should 1 imit alcohol intake in pregnancy. Women with a history
of drug abuse or Methadone maintenance warrant special care programs.
d. Need for Prenatal Care
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It is critical that the pregnant worker be allowed adequate
time to obtain her prenatal care, including educational programs, an amount
that varies from woman to woman. Time away from work, however, may affect the
woman's job status; especially when accompanied by loss of pay, this may be a
deterrent to the prenatal care program. Arranging prenatal visits outside
working hours, flexible work schedules, and observation by occupational health
personnel in the work setting are helpful alternatives.
B. Reproductive System
1. Normal Pregnancy
Blood gases, electrolytes, and chemicals with a molecular weight
under 700 generally cross the placenta rapidly by simple or facilitated dif-
fusion or by active transport. Some larger molecules, such as proteins, cross
the placenta by means of pinocytosis. Ionization, concentration gradient,
molecular size, lipid solubility, and protein binding are factors that deter-
mine whether the molecule will cross the placenta and the speed of such trans-
fer. Generally speaking, small, uncharged, unbound, lipid-soluble molecules
will cross the placenta rapidly.43
The maternal-fetal exchange of nutrients and essential gases
largely depends on the blood flow to the uterus and placenta. At term, most
of the uterine blood flow is directed through the intervillous space of the
placenta. Therefore, interference with uterine blood flow, uterine vascular
narrowing or vasoconstriction, and uterine contractions will decrease the ex-
change of essential substances between the mother and fetus. The substantially
higher umbilical and systemic blood flow rate and hemoglobin content of the
fetus assist in maintaining an adequate oxygenation under normal conditions.
The many other factors that may determine the ~~ount of stress the fetus can
tolerate without sequelae are largely unknown.
2. Reproductive Complications
a. Reproductive Failure
Women with bleeding early in pregnancy diagnosed as threat-
ened abortion are frequently advised to decrease activity or rest in bed, al-
though such limitation of physical activity has not been proved to improve
the outcome of pregnancy with threatened abortion.
It is unlikely that continuation of usual activity has much
effect upon the incidence of spontaneous abortion in women with early bleed-
ing; however, it is unwise for the woman to initiate unusually strenuous ac-
tivity. Women with a history of recurrent spontaneous abortion, previous
fetal anomaly, or prematurity, should have prenatal genetic counseling and
diagnostic studies, and may require an increased number of prenatal visits.
b. Incompetent Cervix and Uterine Structural Anomaly
Women with a history of incompetent cervix require an in-
creased number of prenatal visits (probably weekly) in the middle weeks of
pregnancy. If the diagnosis is confirmed, hospitalization for a cervical
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cerclage operation may be necessary. This diagnosis contraindicates activ-
ities which require very strenuous efforts, particularly those involving
heavy 1ifting, unusual loading, repeated twisting, interruptions of rhythmic
breathing, breath-holding, or Valsalva's maneuver.
Women with uterine anomaly have an increased incidence of
spontaneous abortion, premature labor, malpresentation, and intrapartum dif-
ficulty. 45 They may require increased prenatal care, rest periods, and avoid-
ance of all stressful physical activity.
c. Rh Isoimmunization
Patients with Rh isoimmunization require monitoring of blood
antibody levels and serial amniotic fluid taps in the latter half of pregnancy.
This requires frequent prenatal visits. On the day of amniocentesis, the wo-
man should not attempt any vigorous exercise.
d. Hypertensive States of Pregnancy
Women with preexisting essential hypertension or with the hy-
pertensive states of pregnancy may require decreased activity, rest at home,
or hospital ization. They may undertake nonstrenuous work in the first two
trimesters with careful surveillance on an ambulatory basis.
e. Diabetes Mell itus/Other Endocrine Diseases
The diabetic and her fetus are at increased risk. Control of
diabetes is disturbed by alterations in carbohydrate tolerance, nausea and
vomiting in the first trimester, increased metabol ic rate, and fluctuating in-
suI in needs. All these contribute to metabol ic instabil ity with frequent in-
suI in reactions or hyperglycemia. Confusion, aimless hyperactivity, or other
changes in sensorium may diminish the psychomotor abil ities. This may threaten
the safety of the woman or her coworkers.
Not only is the effect of pregnancy on diabetes deleterious,
but the effect of diabetes on pregnancy poses special problems: there is
greater risk of abortion, major neonatal anomaly, and compl ications of preg-
nancy (such as prematurity, infections, hypertension, fetal death and neo-
natal deaths). The frequency of poor outcome of pregnancy in severe diae~tes
mandates special evaluation of the work situation throughout pregnancy.
The risks of hypoglycemia or hyperglycemia call for:
(1) Close proximity of coworkers and others to observe and
assist the patient should acute problems arise.
(2) Training of coworkers and others to recognize emer-
gencies and to provide emergency care.
(3) Ready availabil ity of oral glucose preparations.
(4) Close proximity to medical facil ities whenever possible.
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Time away from work may be increased for these reasons:
(1) More prenatal visits.
(2) Time for counsell ing and special instructions.
(3) Hospital ization for long intervals. Many current treat-
ment regimens require prolonged hospital ization to facil itate diabetic control.
(4) Occasionally, a 24-hour urine collection for estriols.
(5) Challenge testing.
f. Maternal Stress
The fatigue of pregnancy, combined with the physical demands
of work and home responsibil ities, may affect the abil ity of some women to
cope with physical demands. Extremes of weather, malnutrition, disturbed
sleep, anemia of pregnancy, and other compl ications exaggerate this problem;
however, most women are able to continue working through most of pregnancy
with some modification of the work schedule. In some cases, discontinuation
of work is indicated by compounded fatigue. Individual judgment is required
to evaluate fatigue and the need for increased rest.
The effects of pregnancy, fatigue, and work demands may also
contribute to psychological or emotional stress in the mother. On occasion,
this may affect her abil ity to adapt to change in the job or home, or to the
demands of her pregnancy.
g. Poor Fetal Growth
Although intrauterine growth retardation may have 1ittle to
do with the work environment in most cases, it poses such a risk that modi-
fication of activity, diet, and environment is frequently recommended. In-
creased rest may be advisable, and when poor fetal growth is diagnosed, wo-
men in occupations requiring much physical exertion should modify or discon-
tinue their work.
h. Multiple Pregnancy
Patients with multiple gestation have an increased risk of
premature labor and of intrauterine growth retardation. 47 Women with this
diagnosis should I imit their activity, should not perform strenuous physical
tasks, and should probably be discouraged from working after.the completion
of the second trimester.
i. Recovery from Surgical Del ivery
For the first week following an uncompl icated cesarean sec-
tion, the woman is usually advised to do little more than care for her baby.
From the second to the fourth postpartum week, she may resume light activity.
By the end of the fourth week, she may perform tasks not involving heavy lift-
ing or vigorous exercise, and can usually return to full capacity by six weeks.
This is arbitrary, and should be individual ized for each woman; many women re-
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turn to full function earl ier. Compl ications such as sepsis may consider-
ably lengthen the period of recovery.
j. Recovery from Compl icated Pregnancy/Del ivery
Time for recovery varies considerably depending upon the
individual patient. Patients with a medical compl ication of pregnancy gen-
erally require a prolonged recovery period. The scope and severity of the
compl ications of labor and/or del ivery determine the length of the recovery
period. Generally, it is recommended that the woman do little more than care
for her baby during the first five days. Then she may gradually resume her
usual activities, reaching full capacity three to four weeks postpartum.
3. Environmental Factors
a. Radiant Energy (lasers, ultra violet, infrared, microwave)
It is unl ikely that fetal harm from radiant energy would
occur without the mother having been burned. In general, existing criteria
for nonionizing radiant energy protection should be protective for pregnant
women and the fetus.
b. Ionizing Radiation
Most workers occupationally exposed to ionizing radiation in
medical and industrial settings wear film badges for dose monitoring. Badges
are usually read quarterly to establ ish the dose accumulated during the pre-
vious three months. A worker generally has access to the records containing
her personal dose exposure information. The woman who is able to plan her
pregnancy could request a monthly badge reading to be sure that her radiation
dose has remained within safe limits from the period immediately before the
beginning of pregnancy and thereafter. The recommended dose limit for the
embryo/fetus for the nine-month period is 0.5 rem (rad). This is equivalent
to 1.5 rem (rad) to the pregnant woman because absorption of radiation by the
abdominal wall usually reduces the fetal dose to 0.5 rem or less. If this
dose is reached, protection of the worker from further exposure would be nec-
essary for the remainder of the pregnancy. The dose from diagnostic x-rays
should be added to the occupational dose to calculate the total radiation
exposu re. 48
c. Biological Agents
Although susceptibil ity to infection does not seem to be in-
creased in pregnancy, infection during pregnancy is I ikely to be more viru-
lent. In certain diseases, the infectious organism may cross the placental
barrier to exert a harmful effect on the fetus. This can result4~n early
abortion, fetal death, fetal infection, or fetal abnormal ities.
Infection is also significant for the increased burden it
places on the maternal physiology and the possible adverse effects of drugs
that may be required for treatment. More time may be required for recovery.
Consequently, the pregnant worker should be protected against undue risk of
exposure to infections. For example, it might be unwise for a pregnant woman
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to be employed in a contagious disease unit or in a bacteriology laboratory.
The timing of a viral infection relative to fetal organo-
genesis and the specific response of the fetus to the viral infection are
critical for fetal outcome. Maternal viremia may lead to abortion or still-
birth. It may also be responsible for severe developmental defects, or evi-
dence of neonatal infection. The more common virus diseases are: r~be1la,
measles, mumps, herpes zoster, herpes simplex, influenza A-strain, 1ymphocyctic
choriomeningitis, cytomega1 ic inclusion, hepatitis A (infectious), anterior
pol iomye1 itis, coxsackie, smallpox, and chickenpox. Immunization, especially
with live or attenuated vaccines, should be completed before pregnancy. Jobs
which require continuing exposure to these viruses pose a special problem for
the pregnant worker. Under ordinary circumstances, isolation of the pregnant
worker from known cases is advisable.
The protozoan agents which cross the placental barrier caus-
ing congenital disease or persistent postnatal infection are toxoplasma gondi i,
plasmodia (malaria), and trypanosomes.5 0
d. Waste Anesthetic Gases and Vapors
Recent data suggest that there is a greater than ordinary in-
cidence of congenital abnormal ities in children born of women or to partners
of men exposed to anesthetic gases. There may also be an increase in spon-
taneous abortion. A number of the halogenated hydrocarbons, including vinyl
chloride and the freons, have structural and physiologic activity similar to
the anesthetic gases and are being studied for such effects.
It has been suggested that even small quantities of the waste
gases to which operating room per5pnnel may be exposed may decrease perception,acuity and intellectual capacity. It is not known whether exposure to these
substances causes additive effects; however, it is known that the gases them-
selves are persistent, may build up, and do pass the placental barrier.
Properly designed and used low-leak anesthesia equipment at-
tached to gas scavenging systems should provide adequate protection.
e. Heavy Metals
The heavy metals are capable of general systemic toxicity,
including damage to nervous system, kidneys, and blood-forming organs.
Certain metals have been demonstrated to be essential to life in mammals. De-
ficiencies of these metals (e.g., zinc, copper) have been associated with re-
productive abnormal ities in animals, but the effect in humans is not known.52
(1) Lead
The increased numbers of abortions and stillbirths among
female workers expsoed to excessive lead levels have long been recognized, and
children of such workers were found to be highly susceptible to neonatal con-
vu1sions. 53 High concentrations of lead have been demonstra~ed in the placenta,
liver, and brain of stillborn infants born to lead workers. 5 Newborns of non-
occupationally exposed women have been found with measurable quantities of lead
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in their blood correlating well with the mother1s blood lead level. Historic
evidence of pregnancies fathered by males employed in the lead industry shows
a greater incidence of spontaneous abortions and s~~llbirths. Recent data
suggests an effect of lead on the male germ cells.
Lead may enhance the toxic properties of certain medica-
tions; for egample, it has been shown to potentiate the effect of I ithium on
the liver. 5 Lead compounds have been shown to be teratogenic and carcino-
genic in animals. 57
(2) Mercury
Inorganic and organic mercury has been known for some
time to pass the placental barrier. Recent reports from Japan (Minimata dis-
ease) indicate that infants of WOmen who ingested food contaminated with methyl
mercury have damaged central nervous systems, kidneys, and other organsg Sev-
ere cerebral palsy and mental retardation have resulted in many cases.5
Infants were found to be affected even when the mothers did not evidence clin-
ical toxicity. In some breast-fed infants, exposure from ingestion of mercury-
contaminated mother's milk added to the intrauterine exposure. Inorganic mer-
cury used in the treatment of syphil is has been reported to be an abortifa-
cient, and mercury has been found in the stillborn babies of treated mothers. 59
(3) Other Metals
A number of metals are known to injure the immune re-
sponse of the fully developed organism. For example, the oxidative metabolism
of phagocytes is impaired by cadmium as well as lead.60 These metals also de-
crease the elaboration of antibody in a variety of animals, including the
mouse and rat. Pregnancy intensifies the pulmonary symptoms in women with
beryll iosis and in the past was associated with high maternal mortal ity.61
f. Persistent Organic Compounds
Recent experience with polychlorinated biphenyls (PCBs),
polybrominated biphenyls (PBBs), kepone, dioxin, and mirex indicates that
they can adversely affect reproduction. 62 Infants born to mothers with PCB
poisoning from ingestion of contaminated cooking oil had decreased birth
weights, and same showed brownish discoloration of the skin, indicating trans-
placental passage of the PCBs. These compounds are also transmitted to the
newborn through nursing. If the woman has ingested these compounds in food,
an abbreviated period of nursing may be suggested. If the exposure has been ex-
cessive, breast-feeding may be contraindicated.63
g. Halogenated hydrocarbons
Hepato-renal toxicity is most often associated with the many
halogenated hydrocarbons. Famil iar ones are tricholorethylene, perchlor-
ethylene, vinyl chloride, tetra-chloro-dibenzo dioxin (TCOO), heptachlor
epoxide, and oxychlordane. Very little is known about the effects of these
chemicals in pregnancy. Pregnant women may be more susceptible to the effects,
reflecting their increased metabolic rate.
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Attention has been given recently to the association of these
compounds with mutagenesis and carcinogenesis. In some studies, chromosomal
aberrations have been found, and i~creased fetal mortal ity was noted among
wives of vinyl chloride workers. 6
h. Carbon disulfide
Although carbon disulfide is primarily a neurotoxin, several
foreign studies have reported reproductive effects, including increased spon-
taneous abortion, threatened ab9rtion, and infertil ity. Spermatic disorders
in men have also been reported. 65
i. Pharmaceuticals
Almost all pharmaceuticals and chemicals may cross the placen-
ta and concentrate in the fetus; however, the effects of an agent may be
negl igible to catastrophic, depending upon (1) the agent and dosage adminis-
tered, (2) the time of administration, (3) the duration of exposure, and (4)
the genetic makeup of the mother and fetus. One critical period of drug risk
is that of organogenesis (i.e., from the 13th to 56th day of gestation).
Most exposure to pharmaceuticals is in therapeutic use. But
many women work in industries which manufacture or otherwise use these
chemical agents in industrial processes. Occupational exposure is consider-
ably more difficult to evaluate.
Many seemingly causal relationships between drugs and an-
omal ies have not been clearly defined because it is difficult to account for
intervening variables in cl inical research. Consequently, some drugs may have
been labeled IIde~6teriousll merely because of coincidental association with a
fetal condition.
(1) Teratogenic Drugs
Thai idomide, the only proven example of an unquestion-
ably teratogenic drug, was associated with the occurrence of phocomel ia, or
seal-l img7deformity, in 6,000-8,000 children in Europe during the early1960's.
A recognizable pattern of growth retardation, micro-
cephaly, and short palpebral fissures has been described in the offspring of
chronic alcohol ic mothers. Other anomalies of the joints, heart, and genital
organs may be associated. 68
Birth control pills administered during early pregnancy
have been associated with a complex of anomal ies involving the vertebrae,
anus, heart, trachea, esophagus, and 1 imbs of the fetus. Progestins and and-
rogens have been associated with varying degrees of labioscrotal fusion and
cl itoral enlargement in the female fetus when taken during the first 18 weeks.
Advancement of skeletal maturation has also been reported. 69
Phenytoin sodium,primidone, trimethadione, and pheno-
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barbital have been impl icated as etiologic anents in a characteristic pattern
of craniofacial abnormal ities of the fetus. 7
Methotrexate and other drugs are thought to produce cranio-
facial ossification effects in the fetus secondary to their antifol ic acid ef-
fect. Other chemotherapeutic agents (e.g., chlorambucil, cyclophosphamide and
mitomycin-C~ are associated with a high incidence of abortion and fetal mal-
formations. 1
There are other agents with less clear evidence. Car-
diac abnormal ities (e.g., ventricular septal defect, mitral atresia, coarcta-
tion, tricuspid atresia, and Ebstein1s anomaly) may be increased fivefold in
patients taking I ithium during pregnancy.?2 Haloperidal is a tranquil izer
that has been imp! icated in two cases of limb deformity. Meprobamate, when
given during the first six weeks, has been suggested as a cause of cardiac an-
omal ies. 73 Chlordiazepoxide hydrochloride, given early in pregnancy, has
been impl icated as the cause of mental deficiency, spastic diplegia, deafness,
microcephaly, and duedenal atresia. Dextroamphetamine may result in congen-
ital heart defects. 7 Recently, warfarin therapy during pregnancy has be~n
suggested as the cause of a syndrome known as the Conradi-Hunermann type of
chondrodysplasia punctata. 75 Tetracycl ines may accumulate in the fetal skel-
eton and result in enamel hypoplasia and staining of the deciduous teeth.
Streptomycin treatment may result in eighth nerve damage and fetal deafness.
From time to time, other drugs have been impl icated as a cause of anomal ies;
however, the evidence is even more tenuous.
(2) Carcinogenic Effects
Only one group of drugs, the synthetic nonsteroidal es-
trogens (e.g., diethyl stilbestrol, dienestrol, hexestrol) when given prior to
the fifth month, have been definitely I inked to the development of adenocarcin-
oma of the vagina in the female offspring of mothers treated with these agents
during pregnancy. 6 Over 250 cases of adenocarcinoma of the vagina have now
been identified. 7
(3) Fetocidal Effects
Coumarin and hydantoins combined with phenobarbital
cause a decrease in the Vitamin K dependent clotting factors (II, VI I, IX,
and X) and prolongation of the prothrombin time and/or the partial thrombo-
plastin time. Sal icylates also have been impl icated in fetal hemorrhagic
problems. 77 Thiazides, promethazine, and indomethacin also have potential
adverse eff~cts on the hemostatic mechanism and should be avoided in the third
trimester. 7 Quinine, sulfonamides, and thioureas have been reported to cause
thrombocytopenia in the newborn. 79 Ergotamine and similar ecbol ic agent? may
jeopardize the fetus by producing tetanic contractions of the uterus leading
to hypoxia or premature labor~ Nitrofurantoin may theoretically cause hemo-
lysis or hyperbil irubinemia. 0 Chloramphenicol, when given at term, may re-
sult in a high concentration of the drug in the fetus and the development of
the " grey syndrome," which is manifested by cardiova8cular disturbances, bonemarrow depression, and peripheral vascular collapse. I
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(4) Birth Weight Effects
Any drug that produces a teratogenic effect may also ad-
versely influence the birth weight of the fetus. Smoking mothers have infants82with significantly lower birth weights, averaging 200 grams lower than normal.
Corticosteroids may produce placental insufficiency, resulting in a low birth
weight infant who may have hypoglycemia. Drugs of abuse (e.g., alcohol, nar-
cotics, hallucinogens) are all associated with low birth weight infants; how-
ever, the generally poor nutrition of these mothers makes it difficult to de-
termine a direct relationship. Ovulatory agents, such as clomiphene and human
menopausal gonadotropin also may result in low birth weight infants, probably
secondary to the induction of multiple births.
(5) Neonatal Adaptation Effects
Many drugs given in labor or excessive amounts of intra-
venous fluid may interfere with the immediate adaptation of the fetus to extra-
uterine 1ife.
C. Cardiovascular System
1. Normal Pregnancy
The blood volume increases 30-40% beginning in the first trimes-
ter and peaks by the 32nd week. This change is caused primarily by the in-
crease in plasma, although the red blood cells also increas~ about 33% above
nonpregnant levels, secondary to an accelerated production.~3 This dilu-
tional phenomenon has sometimes been referred to as a " physio1ogical anemia
of pregnancy.11 Theoretically, these changes should result in a decreased
blood viscosity, but empirical evidence is lacking.
The cardiac output (the volume of blood ejected from the left
ventricle per minute) parallels the blood volume changes, increasing from a
nonpregnant level of 70 m1/min/kg to a pregnant level of 110 ml/min/kg, peak-
ing at about 28 weeks. The total change of 30-35% over nonpregnant levels is
due to both the increase in stroke volume and ~te increase of perhaps 15-20
beats/min in heart rate in the last trimester.
There is a fall of 10-15 mm Hg in the diastol ic pressure, but the
systol ic pressure mayor may not drop sl ightly. This reflects one of the
striking circulatory changes in pregnancy: the coupl ing of the low-resistance
vascular bed of the placenta in parallel with the maternal circulation. This
pressure shunt absorbs a major portion of the increased cardiac output. This
also lowers the systemic vascular resistance causing changes in blood pressure.
The enlarging uterus presses on the inferior vena cava, causing
the venous pressure to rise in the lower extremities, peaking at term.
The vasomotor tone of the circulatory system is usually deter-
mined by the intrinsic tone of the vessel walls and by humoral factors acting
upon them. Pregnancy seems to increase the autonomic nervous system control,
especially of the venous low pressure system. Any anesthetic or pharmaceutical
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block of the autonomic system markedly reduces arterial pressure and causes
signs of circulatory shock because of venous pooling, decreased venous return
to the heart and decreased cardiac output.85
2. Cardiovascular Disease in Pregnancy
a. Rheumatic Heart Disease
Rheumatic heart disease is the most common cardiac problem
in women of childbearing age. Mitral stenosis, usually the predominant valvu-
lar lesion, may obstruct blood flow from the left atrium to the left ventricle
sufficiently to increase pressure in the left atrium. This increases pressure
in the pulmonary veins and pulmonary capillaries, which is intensified by in-
creases in cardiac output and pulmonary blood volume and tachycardia. Since
pregnancy itself produces some of these changes, the woman with mitral stenosis
is closer to pulmonary edema when she is pregnant. Women with advanced mitral
stenosis wil 1 show pulmonary congestion early in pr8~nancy, reflecting the
greater blood volume and demand for cardiac output.
Even when mitral involvement is mild, it 1imits the abil ity
of the heart to respond to the combined demands of pregnancy and physical ef-
fort. Accordingly, work should not be considered for pregnant rheumatic car-
diac patients, except those whose ordinary physical activity need not be re-
stricted and whose jobs do not require strenuous effort.
b. Congenital Heart Disease
Women with minor congenital heart defects should have no dif-
ficulty with pregnancy. Corrective surgery for patent ductus arteriosus, un-
compl icated septal defects, and coarctation of the aorta is usually performed
before childbearing age, so p§egnancy is not of concern unless there is re-
sidual functional impairment. 7
In 8§e gnancy , women with Marfan's syndrome are at risk of
dissecting aneurysm. Such women should not work. Prg9nancy is also ex-
tremely hazardous in women with pulmonary hypertension. 9 In these two con-
ditions, pregnancy is actually contraindicated.
c. Cardiac Arrhythmias
Increased myocardial irritabil ity associated with pregnancy
makes premature atrial or ventricular contractions and minor supraventricular
arrhythmias quite common. They are usually transient and inconsequential in
the woman with a normal heart. Yet the anxiety they produce can be debil itat-
ing. When arrhythmias seem to be aggravated by work activity, several days
rest may be indicated.
d. Hypertension/Renal Disease
Maternal compl ications are frequent in hypertensive women. 90
Approximately 15 to 35% of patients with chronic hypertensive disease develop
superimposed preeclampsia or eclampsia; when this occurs, hospitalization or
bed rest at home is necessary.
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Hypertensive patients with definite systemic involvement
(retinopathy more than Stage 1, cardiac or renal involvement) are at high
risk during pregnancy and should undertake work only under close medical su-
pervision. When hypertension is under control, a woman may continue her usual
activity.
Pregnant hypertensives require frequent prenatal visits to
detect increases in blood pressure or proteinuria. Special diets are usually
prescribed.
The most common renal compl ication in pregnancy is urinary
tract infection. Although it is now routine to screen for and treat asympto-
matic bacteriuria, there is still a significant incidence of pyelonephritis
during pregnancy. Except for brief hospital ization for treatment, work may
continue.
e. Hematologic Disease
Except for anemia, blood dyscrasias are rarely encountered
in pregnant women. Iron deficiency anemia is prevalent in women and, despite
greater iron absorption, it may be aggravated by the increased maternal red
blood cell mass and by fetal iron requirements. Compl ications of sickle cell
and other congenital anemias may be intensified by pregnancy. Anemias should
be treated promptly to restore the blood's oxygen-carrying capacity.9 1
Even when there is no anemia, the oxygen-carrying capacity
can be compromised by exposure to carbon monoxide, methyl chloride, and
chemicals producing methemoglobinemia. Although this may cause only minor
symptoms in the pregnant woman, there may be more serious fetal effects.
Accordingly, limitation of physical effort is usually advisable in pregnant
workers whose oxygen-carrying capacity of blood is diminished.
3. Environmental Factors
a. Physical Effects
(1) Abnormal Temperature and Humidity
Extreme heat and humidity can be environmental or caused
by occlusive garments and can lead to increased fatigue, discomfort, and other
symptoms. These may produce an impairment of alertness, mental function, and
physical capacity, requiring 1imitation of strenuous activity.92 The circu-
latory derangements produced by heat that exceeds the body's thermoregulatory
mechanisms are heat stroke and heat exhaustion.
The mother's body dissipates fetal body heat, about one
degree higher than hers, and the heat produced by her own increased metabol ic
rate. Consequently, she is more sensitive to heat and humidity. The
pregnant cardiac patient is even less able to cope with the increased circu-
latory demands produced by this exposure. Dizziness and occasional syncope
are sometimes reported in pregnant women exposed to extreme heat or humidity,
or when first exposed to heat.
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(2) Barometric Pressure Effects
No adverse effects from altitude change have been noted
in normal pregnant women in jobs involving travel via commercial aviation.93
With pregnant cardiac patients, exposure to decreases in barometric pressure
sufficient to produce relative hypoxia may be of concern.
b. Hematoxins
The hematoxic effect of chemicals is primarily interference
with the oxygen-carrying capacity of the blood, resulting from a reduction in
the number of circulating red blood cells with anemia as in the case of lead
and benzol (benzene, to be distinguished from benzine); or with hemolysis as
with arsine, stibine, and nitro-benzene. Such effects may be also generated
through the interference with oxygen uptake by hemoglobin caused directly by
carbon monoxide, methylene cloride and hydrogen cyanide. Methemoglobinemia
occurs from the cumulative exposure to numerous nitrogen-containing compounds,
such as anil ine, nitrobenzene, and trinitrotoluene (TNT). This also causes
newborn infants to have impaired nicotinic acid dinucleotide (NADH 2) methemo-
globin reductase, which gives them a greater propensity to develop methemo-
globinemia from these substances. 94
D. Pulmonary System
1. Normal Pregnancy
During pregnancy, a state of maternal hyperventilation exists.
The mother continually moves more air through the pulmonary system to extract
a given amount of oxygen than she does when not pregnant. The hyperventilation
is due to the progressive elevation of the diaphragm by the uterus and the in-
crease in maternal oxygen consumption, estimated at 20-30% above nonpregnant
levels. 95 Factors that change lung function or diffusion capacity of the al-
veol i (e.g. beryll ium poisoning or excessive exposure to cotton dust) may se-
riously interfere with the oxygenation of the blood.
The anatomic changes in the respiratory system occur early in
pregnancy and consist of rib flaring and elevation of the diaphragm. The ven-
tilation rate of 7 1iters per minute rises through pregnancy to a peak of 10.
This is associated with a drop in arterial pC02 from 40 mm Hg to about 30 mm
Hg.96 Progesterone has been impl icated as the cause for this hyperventilation.
Although tidal volume is increased during pregnancy, this is at
the expense of the expiratory reserve volume, so that the vital capacity re-
mains essentially unchanged. The decrease in the expiratory reserve volume 97
and residual volume produces a much more efficient gas mixing during pregnancy.
The total work of quiet breathing has been estimated to be 0.3-
0.8 kg-m/min. The pregnant woman incurs a larger oxygen debt with exercise
and physical activity than a nonpregnant woman. This increases gradually as
pregnancy progresses.9~
Early in pregnancy, capillary dilatation occurs throughout the
respiratory tract leading to engorgement and erythema of the nasopharynx,
larynx, trachea, and bronchi, often causing voice changes and compl icating
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nose breathing. The symptoms are markedly aggravated by minor upper respira-
tory infections and by dusts, pollens, or airborne irritants in the work en-
vironment.
The engorgement of pulmonary blood vessels is also noted on chest
x-ray by increased lung markings resembl ing those seen in early congestive
heart failure.
2. Pulmonary Disease in Pregnancy
a. Acute Respiratory Infection
Fever, fatigue, malaise, cough, and increased secretions
usually accompnay the acute respiratory infection, producing a physiologic
burden which may present difficulty for the pregnant worker. She is more
1 ikely to be incapacitated by a relatively mild upper respiratory infection
and often will require longer recuperation than when not pregnant.
b. Allergic Diseases
Allergic rhinitis ordinarily presents no difficulty to the
pregnant worker. However, because there may be reluctance to use antihista-
mines, and because topical vasoconstrictors have 1imited effectiveness, the
pregnant worker may have some difficulty if the work environment is allergen-
rich.
c. Bronchial Asthma
The respiratory burden of pregnancy is gre~tly increased by
bronchial asthma--even mild attacks can be debil itating to the pregnant worker.
Extra care should be taken to protect pregnant asthmatics from substances to
which they are sensitive.
d. Pneumoconiosis
Pregnant workers with previous exposure to pneum§coniotic
agents may have impairment of ventilatory and diffusing capacity. 9 This,
when combined with the respiratory burden of pregnancy, may require restric-
tion of activity.
e. Tuberculosis
100 The pregnant woman with tuberculosis may require consider-
able rest. However, with modern chemotherapy some patients may be able to
continue employment. The postpartum period is a time of hazard to the patient
with tuberculosis. Prolonged therapy and surveillance during this time may
delay the return to full capacity.
f. Pneumonia
With antibiotics, maternal death from pneumonia is rare in
the absence of underlying chronic disease. Fetal mortal ity, however, approaches
30%.101 The biological uniqueness of the fetus is underscored when pneumonia
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compl icates pregnancy. The impact of pneumonia on the developing fetus varies
with the degree of (1) hypoxia, (2) possible hypoglycemia in conjunction with
metabol ic lactic acidosis, and (3) hyperthermia.
g. Beryll ios i s
The disease resulting from excessive exposure to beryllium
has a particular effect on the pregnant woman: the respiratory rate increases
markedly at the onset of pregnancy, even though the woman may no longer be
exposed. High maternal mortal ity was observed in women exposed to beryll ium
in the mid-1950·s.
3. Environmental Factors
a. Chemical Effects
(1) Asphyxiant Agents
In view of the increased work of respiration and greater
oxygen demands, the pregnant worker is more susceptible to asphyxiant agents,
which reduce the number of circulating red blood cells or interfere with oxy-
gen uptake of hemoglobin. With her increased respiratory rate and tidal vol-
ume, the woman may absorb greater amounts of airborne substances than when not
pregnant. This suggests that the usually allowable concentration of chemicals
in the air should be reduced for the pregnant worker.
(2) Irritant Gases
Irritants such as acid fumes and smoke will produce
cough and secretions and are thought to increase susceptibil ity to infection.
They may also mechanically interfere with breathing. The respiratory demands
of pregnancy reduce the worker1s usual tolerance for these substances.
(3) Other Particulate Matter
The pregnant worker has a hyperemic bronchopulmonary
system and is more sensitive to particulate matter and allergens such as flour,
epoxy, pollen, and sawdust. Physicians should identify poorly tolerated sub-
stances and recognize that existing allergies may be intensified by pregnancy.
E. Musculoskeletal System
1. Normal Pregnancy
Pregnancy accentuates the lordosis of the lumbar spine and the
kyphosis of the upper back. As the uterus rises and the breasts become heav-
ier, the center of gravity moves backward in the lower portion of the spine
and forward in the neck region, increasing the risk of falls and resulting in
some loss of balance and equil ibrium. These changes are associated with the
weighlo~ain of pregnancy and frequently result in the development of low back-
ache.
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Both the symphyseal and sacroiliac synchondroses soften, sepa-
rate, and become more mobile. Symphyseal separation averages 0.5 to 1 cm at
term; however, separations of up to 5 cm have been reported. Patients with
separation of over 1.5-2.0 cm frequently have pain and tenderness over the
symphysis which radiates down the inner thighs. Sacroil iac mobil ity often
results in low back pain, commonly unilateral, probably due to stretching of
the 1 igaments about the sacroil iac joint.
Coccygodynia occurs most commonly following fracture of the coccyx,
either in traumatic fall or during a previous difficult delivery. In the thin
woman, however, changes in the spinal curvature may allow the coccyx to tip
backwards resulting in pain when the woman sits on a hard surface.
Occasionally, at or near term, a large uterus or hyperactive
fetus will accentuate the normal rib flaring and cause pain and soreness of
the lower rib cage. This may be more severe if an associated scoliosis is
present.
2. Orthopedic Disease
Generally, preexisting orthopedic problems tend to worsen during
pregnancy. This may be because of changes in posture, changes in carrying
angle, changes in pelvic rigidity, and possibly even due to 1igamentous
changes. Care should be taken that the patient with orthopedic difficulties
has adequate prosthetic support to perform given tasks.
3. Environmental Factors
Ergonomic/Physical Energy Conditions l03
Tolerance of strenuous exertion, such as 1ifting, pull ing,
pushing or cl imbing, will vary widely, depending on differences in the women's
physical fitness and strength, the load handled, and the environment. The preg-
nant woman may be small, large, strong, or weak. Her strength, balance, agil-
ityand internal burdens change from month to month. Packages or loads also
vary widely in size, shape, and consistency, from a bale of towels to a case
of food, or a patient in a nursing home. The job mayor may not permit mod-
ification of intensity, frequency, and pattern of its physical tasks. A de-
tailed work history helps the attending physician recognize and understand
these variables and offer useful guidance.
Any factors that might cause loss of appetite or excessive
or chronic fatigue should be avoided--for example, extreme changes in daily
routine or frequent changes of shift. Because many nonspecific symptoms are
present during pregnancy (headache, backache, nausea) any change in routine
that is 1ikely to aggravate these should also be avoided. 104
During the third trimester, it is recommended that the woman
wear low-heeled shoes to lessen the shift of the weight-bearing angle. How-
ever, since many women are unused to low heels or flat shoes, they may be al-
lowed to wear medium heels if they wish. Women should avoid high heels and
shoes without adequate support because of the risk of sl ipping or falling.
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Restrictions on the amount of weight to be 1if ted by women
have generally been discarded by state regulatory bodies. Therefore, it is
not lawful to set a 1imit on what a woman should 1ift, pregnant or not. If
the woman can handle the load easily when not pregnant, chances are she will
not be unduly stressed when pregnant. However, if the load is lifted in
front of the body, the act of 1ifting may be more difficult in the last tri-
mester due to the protruding abdomen.
In addition, the change in posture necessary to 1ift the load
in front creates higher than usual stresses on the lumbar spine during preg-
nancy. If the load 1if ted before pregnancy required near maximum effort, it
will exceed the woman's capabil ities late in pregnancy. Therefore, if the
woman is not to be overtaxed, the load must be reduced. The amount of load
reduction Can be calculated based on metabol ic considerations: the amount of
energy expended to lift a load should be the same, before and during preg-
nancy. Accordingly, a load that was ma~imum before pregnancy should be re-
duced 2~1o to 25% during late pregnancy. IU5
Another point to consider in the 1ifting and carrying of loads
is body balance. After the 20th to 24th week of gestation, women become pro-
gressively more awkward. If they are not used to it, they should avoid work
involving a strained posture or a good sense of balance.
Even a minor blow to the abdomen can damage the uterus or
disturb the placental attachment. The unaccustomed abdominal protrusion and
increased susceptibil ity to falls makes the pregnant worker particularly vul-
nerable. Cl imbing ladders should be avoided. Belts and safety harnesses
usually present no difficulty if they are not constrictive.
Softening and extensibility of abdominal musculature and pel-
vic 1igaments occur to varying degrees in pregnant women. It is thought that
during the latter months of pregnancy these structures are more vulnerable to
unusual loading, repeated twisting, or unexpected sl ippage on unstable sur-
faces. Therefore, pregnant women should not work it conditions where there
is inadequate protection against sl ips or falls. 10
Special attention should be given to the seated posture. It
is necessary that the backrest of the chair be low enough to support both the
lumbar and sacral area of the pelvis, and that the seat be wide enough to per-
mit being seated with both legs in a semi abducted and supported position. A
small footrest may be useful to avoid pressure upon the suprapopl iteal region
by the seat pan.
The pregnant woman should be allowed to perform her work
standing or seated, with frequent postural changes, particularly in the last
trimester. This requires special attention to work surface height. One sug-
gestion is a high stool, matched to a fairly high workbench, so that work sur-
face height does not change when seated and standing postures are alternated.10?
In providing this type of work place, however, care should be taken to assure
that the legs are supported by a footrest when seated, because venous return
from the legs could be compromised.
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F. Neurologic System
1. Normal Pregnancy
There are no specific neurologic conditions that are attribut-
able to pregnancy; however, pregnancy may have adverse effects upon various
existing neurologic diseases.
2. Neurologic Disease in Pregnancy
a. Seizure Disorders
The most common neurologic complications seen during preg-
nancy are seizure disorders. Teratogenic effects may result from the dis-
ease as well as from the anticonvulsants used to control it. 108 Unfortunately,
it is not possible in many cases to stop or decrease the medication during the
course of pregnancy.
Convulsive disorders may occur with a greater frequency in
patients who are psychologically stressed or disturbed. The hazard to the
employed pregnant convulsive patient is increased numbers of seizures. There-
fore, it may be best to 1imit the patient to occupational areas where the pos-
sibil ity of injury to herself or others is minimal and to verify that coworkers
have been taught methods of assisting her during episodes. Remote or sol itary
assignments are contraindicated in pregnant patients with seizure disorders.
b. Nerve Root Disorders
A variety of nerve root l09and peripheral nerve disorders may
occur during pregnancy. The characteristic symptoms of nerve root disorders
include pain, sensory deficits, decreased tendon reflexes, or weakness in a
segmental distribution. Peripheral nerve disease usually presents first with
dysesthesia and later with sensory and motor deficits in the distribution of
the involved nerve. In the legs, the pain is usually unilateral, follows the
distribution of the sciatic nerve, and may be accompanied by low back pain.
There is usually 1ittle if any subjective weakness. Activities such as
coughing, sneezing, bearing down, 1ifting, and low back motion increase the
symptoms. When this occurs, the pregnant worker should 1imit weight bearing
or 1 ifting; orthopedic consultation will assist in selection of proper exer-
cise and bracing.
c. Peripheral Nerve Disease
The most common peripheral nerve disease is brachial neuralgia,
occuring in approximately 5% of pregnancies. 110 Onset may be sudden or grad-
ual, and symptoms may be intermittent. The pain is usually in the shoulders
and upper arms and may be exaggerated by head or shoulder movement. It may
be more frequent in some positions of the head, neck, or shoulders. It is
usually most marked in the evening. It tends to be exacerbated with 1ifting
or with the arms in the dependent positions for long periods. Most of the
symptoms respond to rest, use of a cervical collar, and postural care during
the day and night. In addition, exercise may strengthen the affected muscles,
and analgesics may be useful.
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Carpal tunnel syndrome is also sometimes noted during preg-
nancy, and may be of some importance if the pregnant worker's safety depends
on manual dexterity.
3. Environmental Factors
a. Vibration
The term "vibration" as used here refers to frequencies of
less than 20 cycles/sec (Hz) over the whole body, sometimes called llinfra-
sound." Local ized vibrations may be produced by hand tools in frequencies of
30-150 Hz. The effects of whole body or local ized vibration on the pregnant
woman or fetus are not known. Physicians caring for pregnant women who are
exposed to such factors should consider each case individually and make a
clinical judgment whether tolerance may be decreased by abnormal ities in the
woman and/or fetus. 111
b. Noise
Effects of noise on pregnancy are not known. Sound transmits
to the fetus but no harmful effects have been documented.
c. Ultrasound
Extensive experience with ultrasound mapping of the fetal
position has not been associated with any demonstrable ill effects to the
pregnant woman or fetus. Because ultrasound transmits poorly through air,
and job exposures rarely involve direct body contact with the generator, ultra-
sound exposure is probably not of concern.
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B. Suggested Readings
The following readings have been selected from the comprehensive
bibliography on pregnancy and work prepared in conjunction with this project.
This complete bibl iography was filed with the National Institute for Oc-
cupational Safety ahd Health.
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a. American College of Obstetricians and Gynecologists,
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e. Bingham, E., (ed.) Proceedings of the Conference on Women
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~,Elsevier Publ. Co., Amsterdam, 1965.
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Pregnancy, Philadelphia, Saunders, 1975.
h. Danforth, D., Obstetrics and Gynecology, Third Edition,
Harper and Row, Hagerstown, Maryland, 1977.
i. Hricko, A., Working for Your Life, Labor Occupational
Health Proaram and Publ ic Citizen1s Health Research
Group, 1976.
j. Hunt, V., Occupational Health Problems of Pregnant Women,
DHEW Order No. SA-5304-75, 1975.
k. Hunter, D., The Diseases of Occupations, Engl ish Univer-
sities Press, London, 1955.
1. Pritchard, J. and McDonald, P., Will iams Obstetrics,
Fifteenth Edition, Appleton Century-Crofts, New York, 1976.
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m. Zenz, C. (ed.), Occupational Medicine: Principles and
Practical Appl ications, First Edition, Year Book
Medical Publ ishers, 1975.
2. Articles and Other Readings
a. "Guidelines for Diagnostic X-Ray Examination of Fertile
Women ,II American College of Obstetricians and Gynecologists,
Chicago, IL, 1977.
b. II Food , Pregnancy, and Family Health,'1 American College of
Obstetricians and Gynecologists, Publication No. R-37, 1976.
c. Bader, R., Rose, D., Braunwald, E., I'Hemodynamics at Rest
and during Exercise in Normal Pregnancy," J. Clin. Inves.,
34(10): 1524-36, October 1955.
d. Bellanti, J., "Immunologic Response to Chemical Pollutants,"
Pediatrics, 53:818, Part 2, May 1974.
e. Brown, A., liThe Susceptibility of the Fetus and Child to
Chemical Pollutants," Pediatrics 53(5): 816-7, May 1974.
f. Catz, C. and Abuelo, D., liD rugs and Pregnancy," Drug
Therapy, 1:79-91, 1974.
g. Ericksson, M., et. al., liD rugs and Pregnancy," Cl in.
Obstet. Gynecol., 16: 199, 1973.
h. "Review of NCRP Radiation Dose Limit for Embryo and Fetus
in Occupat iona II y Exposed Women, II Nat iona 1 Counc i 1 on
Radiation Protection and Measurements, Report #53,
Washington, D. C., 1977.
i. Pernoll, M., "Prenatal Diagnosis: Practice, Pitfalls, and
Progress,11 Obstetrics and Gynecology, 44: 773,1974.
j. Se itch i k, J., 'IBody Compos i t ion and Ene rgy Expend i tu re
during Rest and Work in Pregnancy," Am. J. Obst. Gynec.,
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Pollutants," Pediatrics, 53(5): 1974.
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C. Resources and Contacts 112
1. National Institute for Occupational Safety and Health
a. National Headquarters
Parklawn Building
5600 Fishers Lane
Rockville, Maryland 20857
b. Cincinnati Office
Robert A. Taft Laboratories
4676 Columbia Parkway
Cincinnati, Ohio 45226
c. Appalachian Center
Appalachian Center for Occupational Safety and Health (ACOSH)
944 Chestnut Ridge Road
Morgantown, West Virginia 16505
d. Region I: Connecticut, Maine, Massachusetts, New Hampshire,
Rhode Island, Vermont
(Vacancy)
Regional Consultant, NIOSH
DHEW, Region 1
Government Center (JFK Fed. Bldg.)
Boston, Massachusetts 02203
Tel: 617/223-6668
Region I I: New Jersey, New York, Puerto Rico, Virgin Islands
Mary L. Brown, R.N.
Regional Consultant, NIOSH
DHEW, Region I I - Fed. Building
26 Federal Plaza
New York, New York 10007
Tel: 212/264-2485
Region I II: Delaware, District of Columbia, Maryland, Pennsylvania,
Virginia, West Virginia
William E. Shoemaker
Regional Consultant, NIOSH
DHEW, Region I II
P. O. Box 13716
Philadelphia, Pennsylvania 19101
Tel: 215/596-6716
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(
Region IV: Alabama, Florida, Georgia, Kentucky, Mississippi,
North Carol ina, South Carol ina, Tennessee
Pau 1 Rope r
Regional Consultant, NIOSH
DHEW, Region IV
50 Seventh Street, N.E.
Atlanta, Georgia 30323
Tel: 404/881-4474
FTS: 257-4474
Reg ion V: 111 ino is, Ind iana, Mich igan, Minnesota, Oh i0,
Wisconsin
Richard Kramkowski
Regional Consultant, NIOSH
DHEW, Region V
300 South Wacker Drive
Chicago, Illinois 60607
Tel: 312/886-3881
Region VI: Arkansas, Louisiana, New Mexico, Oklahoma, Texas
George L. Pettigrew
Regional Consultant, NIOSH
DHEW, Region VI
1200 Main Tower Bldg., Rm. 1700-A
Dallas, Texas 75202
Tel: 214/655-3081
FTS: 729-3081
Region VI I: Iowa, Kansas, Missouri, Nebraska
Ralph J. Bicknell
Regional Consultant, NIOSH
DHEW, Region VI I
601 East 12th Street
Kansas City, Missouri 64106
Tel: 816/374-5332
FTS: 758-5332
Region VI I I: Colorado, Montana, Utah, Wyoming, North Dakota,
South Dakota
Stanley J. Reno
Regional Consultant, NIOSH
DHEW/PHS/Prevention - Region VI I I
11037 Federal Building
Denver, Colorado 82094
Tel: 303/837-3979
FTS: 327-3979
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Region IX: Arizona, Cal ifornia, Hawaii, Nevada
Douglas L. Johnson
Regional Consultant, NIOSH
DHEW, Region IX
50 United Nations Plaza - Rm. 231
San Francisco, California 94102
Tel: 415/556-3781
Region X: Alaska, Idaho, Oregon, Washington
Walter E. Ruch, Ph.D.
Regional Consultant, NIOSH
DHEW, Region X
1321 Second Avenue (Arcade Bldg.)
Seattle, Washington 98101
Tel: 206/442-0530
FTS: 399-0530
2. Occupational Safety and Health Administration
a. Headquarters
Occupational Safety and Health Administration
U. S. Department of Labor
200 Constitution Avenue, N.W.
Washington, D. C. 20210
b. Region I: Connecticut, Maine, Massachusetts, New Hampshire,
Rhode Island, Vermont
Gilbert J. Saulter, Regional Administrator
U. S. Department of Labor - OSHA
JFK Federal Building
Room 1804 - Government Center
Boston, Massachusetts 02203
Tel: 617/223-6712/3
FTS: 223-6712/3
Region I I: New Jersey, New York, Puerto Rico, Virgin Islands,
Canal Zone
Alfred Barden, Regional Administrator
U. S. Department of Labor - OSHA
1515 Broadway (1 Astor Plaza) - Room 3445
New York, New York 10036
Tel: 212/399-5941
FTS: 622-5941
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Region I I I: Delaware, District of Columbia, Maryland,
Pennsylvania, Virginia, West Virginia
David H. Rhone, Regional Administrator
U. S. Department of Labor - OSHA
Gateway Building - Suite 2100
3535 Market Street
Philadelphia, Pennsylvania 19104
Tel: 215/596-1201
FTS: 596-1201
Region IV: Alabama, Florida, Georgia, Kentucky, Mississippi,
North Carol ina, Tennessee
Donald E. Mackenzie, Regional Administrator
U. S. Department of Labor - OSHA
1375 Peachtree Street, N. E. - Suite 587
Atlanta, Georgia 30309
Tel: 404/881-3575
FTS: 257-2281/3573
Region V: 111 inois, Indiana, Minnesota, Ohio, Wisconsin
Barry J. White, Regional Administrator
U. S. Department of Labor - OSHA
32nd Floor - Room 3263
230 South Dearborn Street
Chicago, Illinois 60604
Tel: 312/353-2220
FTS: 353-2220
Region VI: Arkansas, Louisiana, New Mexico, Oklahoma, Texas
Robert Tice, Regional Administrator
U. S. Department of Labor - OSHA
555 Griffin Square Bldg. - Room 602
Dallas, Texas 75202
Tel: 214/749-2477
FTS: 749-2477
Region VII: Iowa, Kansas, Missouri, Nebraska
Vernon A. Strahm, Regional Administrator
U. S. Department of Labor - OSHA
911 Walnut Street - Room 3000
Kansas City, Missouri 64106
Tel: 816/374-5861
FTS: 758-5861
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Region VI I I: Colorado, Montana, North Dakota, South Dakota,
Utah, Wyoming
Curtis Foster, Regional Administrator
U. S. Department of Labor - OSHA
Federal Building - Room 15010
1961 Stout Street
Denver, Colorado 80202
Tel: 303/837-3883
FTS: 327-3883
Region IX: Cal ifornia, Arizona, Nevada, Hawaii, American Samoa,
Guam, Trust Tefritory of the Pacific Islands
Gabriel Gillotti, Regional Administrator
U. S. Department of Labor - OSHA
9470 Federal Building
450 Golden Gate Avenue - P. O. Box 36017
San Francisco, California 94102
Tel: 415/556-0586
FTS: 556-0586
Region X: Alaska, Idaho, Oregon, Washington
James W. Lake, Regional Administrator
U. S. Department of Labor - OSHA
Federal Office Bldg., Room 6048
909 First Avenue
Seattle, Washington 98174
Tel: 206/442-5930
FTS: 399-5930
3. State Designated Agencies
Alabama
Howard E. Hendrix, Commissioner
Alabama Department of Labor
600 Administrative Building
64 North Union Street
Montgomery, Alabama 36130
Tel: 205/832-6270
FTS: 534-7297
Alaska
Edmund N. Orbeck, Commissioner
Department of Labor
P. O. Box 1149
Juneau, Alaska 99811
Tel: 907/465-2700
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Ari zona
Harry G. Kelley, Di rector
Industrial Commission on Arizona
1601 \~. Adams
P. O. Box 19070
Phoenix, Arizona 85005
Tel: 602/271-4411
FTS: 765-4411
Arkansas
Charles Daniels, Commissioner
Department of Labor
Capitol Hill Building
Little Rock, Arkansas 72201
Tel: 501/371-1401
California
Leonard M. Grimes, Secretary
Steven Jablonsky, CAL/OSHA Program Manager
Agriculture and Services Agency
1220 N Street, Room 409
Sacramento, California 95814
Tel: 916/445-1935
Colorado
Ms. Juereta P. Smith, Director
Colorado Division of Labor
Department of Labor and Employment
1313 Sherman Street
Denver, Colorado 80203
Tel: 303/892-3596
Connecticut
Frank Santaguida, Commissioner
Connecticut Department of Labor
200 Folly Brook Boulevard
Wethersfield, Connecticut 06109
Tel: 203/566-4384
FTS: 641-4384
Delaware
Donald T. Whiteley, Secretary
Department of Labor
801 West Street
Wilmington, Delaware 19801
Tel: 302/571-2710
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District of Columbia
Charles T. Greene,CSP, Director
Minimum Wage & Industrial Safety Board
Industrial Safety Division
Government of the District of Columbia
2900 Newton Street, N.E.
Washington, D. C. 20018
Tel: 202/832-1230
Florida
Edward J. Tombetta, Secretary
Department of Commerce
Division of Labor
510 Collins Building
Tallahassee, Florida 32304
Tel: 904/488-3104
Georgia
Sam Caldwell, Commissioner
Department of Labor
288 State Labor Building
Atlanta, Georgia 30334
Tel: 404/656-3011
Guam
J.S.M. Paloma, Director
Juam Limtiaco, Director
Division of Occupational Safety
Department of Labor
Government of Guam
P. O. Box 884 (JSMP)
Agana, Guam 96910
Tel: 777-9822
Hawaii
Joshua Agsaud, Director
Department of Labor Industrial Relations
825 Mililani Street
Honolulu, Hawaii 96813
Tel: 808/548-3151
Idaho
Bartlett Brown, Commissioner
Department of Labor
317 Main Street
Room 300
Boise, Idaho 83702
Tel: 208/964-2327
FTS: 554-2327
54
III i no is
Donald A. Johnson, Director
Illinois Department of Labor
160 North La Salle Street
Chicago, Illinois 60601
Tel: 312/793-2800
Indiana
William Lanam, Commissioner
Indiana Division of Labor
Indiana State Office Bldg.
100 North Senate Avenue
Indianapolis, Indiana 46204
Tel: 317/633-4473
FTS: 336-4473
Iowa
Walter Johnson
Acting Commissioner
Bureau of Labor, State House
East 7th & Court Avenue
Des Moines, Iowa 50319
Tel: 515/281-3606
FTS : 863- 3606
Kansas
Dr. James A. McCain, Secretary
Department of Human Resources
401 Topeka Avenue
Topeka, Kansas 66603
Tel: 913/296-7474
FTS: 757-7474
Kentucky
James R. Yocom, Commissioner
Kentucky Department of Labor
Capi tol Plaza
Frankfort, Kentucky 40601
Tel: 502/564-3070
Louisiana
Curtis C. Luttrell, Commissioner
Louisiana Department of Labor
Post Office Box 44063
Baton Rouge, Louisiana 70804
Tel: 504/389-5314
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Maine
Emilien Levesque t Commissioner
Department of Manpower Affairs
State House
Augusta t Maine 04330
Tel: 207/289-3814
Maryland
Harvey A. Epstein t Commissioner
John W. Parrott t Deputy Commissioner
Division of Labor & Industry
Department of Licensing and Regulation
203 E. Baltimore Street
Baltimore t Maryland 21202
Tel: 301/383-2250
FTS: 932-2250
Massachusetts
Nicholas Roussos t Commissioner
Massachusetts Department of Labor and Industries
Leverett Saltonstall Building
Government Center - 11th Floor
Boston t Massachusetts 02202
Tel: 617/727-3454
Michigan
Keith E. Molin t Director
Michigan Department of Labor
309 N. Washington
Lansing t Michigan 48909
Tel: 517/373-9600
FTS: 253-9600
Minnesota
Eo I. (Bud) Malone t Commi ss ioner
State of Labor & Industry
Space Center Building - 5th Floor
444 Lafayette Road
St. Paul t Minnesota 55101
Tel: 612/296-2342
FTS: 776-2342
Mississippi
Alton B. Cobb t M.D. t State Health Officer
Mississippi State Board of Health
Post Office Box 1700
Jackson t Mississippi 39205
Tel: 601/354-6646
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Mi ssouri
Geoffrey McCarron, Commissioner
Department of Labor and Industrial Relations
Box 599
Jefferson City, Missouri 65101
Tel: 314/751-2461
Montana
Norman Grosfield, Administrator
Division of Workers' Compensation
815 Front Street
Helena, Montana 59601
Tel: 406/449-2047
FTS: 587-2047
Nebraska
Gerald L. Chizek, Commissioner
Department of Labor
P. O. Box 94600
State House Station
Lincoln, Nebraska 68509
Tel: 402/475-8451
Nevada
Ralph Langley, Director
Department of Occupational Safety and Health
Nevada Industrial Commission
515 E. Musser Street
Carson City, Nevada 89701
Tel: 702/885-5241
New Hampshire
Robert M. Duvall, Commissioner
Richard Reiff, Chief Safety Inspector
State of New Hampshire
Department of Labor
(Occupational Safety)
1 Pillsbury Street
Concord, New Hampshire 03301
Tel: 603/225-6611
New Jersey
Joseph Hoffman, Commissioner
Department of Labor & Industry
John Fitch Plaza
Trenton, New Jersey 08625
Tel: 609/292-2323
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New Mexico
Fernando C. deBaca t Executive Director
Health and Social Services Department
P. O. Box 2348
Santa Fe t New Mexico 87501
Tel: 505/827-2371
FTS: 476-2371
New York
Honorable Philip Ross
Commissioner of Labor
State of New York
Two World Trade Center
New York t New York 10047
North Carolina
John D. Brook t Commissioner
North Carolina Department of Labor
P.O. Box 27407
Raleigh t North Carolina 27611
Tel: 919/829-7166
North Dakota
Bronald Thompson t Chairman
Workmen's Compensation Bureau
Russell Bui lding
Highway 83 North
Bismarck t North Dakota 58505
Tel: 701/224-2700
Ohio
Phillip Paul t Chief
Division of Occupational Safety and Health
Department of Industrial Relations
2323 West Fifth Avenue t Room 2380
Columbus, Ohio 43216
Tel: 614/4h6-4124
FTs: 942-4124
Oklahoma
William E. Foster, Commissioner
Oklahoma State Department of Labor
State Capitol Building
Oklahoma City, Oklahoma 73105
Tel: 405/521-2461
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Oregon
Keith Wilson, Board Chairman
Workmens' Compensation Board
Labor and Industries Building
Salem, Oregon 97310
Tel: 503/378-3311
FTS: 530-3311
Pennsylvania
Paul J. Smith, Secretary
Department of Labor & Industry,
1700 Labor & Industry Building
Harrisburg, Pennsylvania 17120
Tel: 717/787-3157
Puerto Rico
Secretary of Labor, Carlos Quiros
Assistant Secretary OSH, John Cinque
Department of Labor
Commonwealth of Puerto Rico
414 Barbosa Avenue
San Juan, Puerto Rico 00917
Tel: 809/765-3030
Rhode Island
Salvatore T. DiSano, Director
Rhode Island Department of Labor
235 Promenade Street
Providence, Rhode Island 20908
Tel: 401/277-2741
South Carolina
E. L. McGowan, Commissioner
Department of Labor
3600 Forest Dirve
Post Office Box 11329
Columbia, South Carolina 29211
Tel: 803/758-2851
South Dakota
Judith K. Call, Secretary of Health
South Dakota Department of Health
Joe Foss Building
Pierre, South Dakota 57501
Tel: 605/224-3361
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Tennessee
James Neeley, Commissioner
Tennessee Department of Labor
501 Union Building
Nashville, Tennessee 37219
Tel: 615/741-2582
Texas
David M. Cochran, Chief Bureau of Environmental liealth
Texas Department of Health Resources
1100 West 49th Street
Austin, Texas 78756
Tel: 512/458-7542
Utah
Carlyle F. Gronning, Chairman
Utah Industrial Commission
350 East Fifth South
Salt Lake City, Utah 84111
Tel: 801/533-6411
Vermont
Louis Lavin, Commissioner
Vermont Department of Labor and Industries
State Office Building
Montpelier, Vermont 05602
Tel: 802/223-2311
FTS: 832-2286
Virginia
Edmond M. Boggs, Commissioner
Robert F. Beard, Jr., Assistant Commissioner
Department of Labor & Industry
205 No. Fourth Street
Richmond, Virginia 23219
Tel: 804/786-2376
FTS: 936-2376
U. S. Virgin Islands
Honorable Richard Upson
Commissioner of Labor
Virgin Islands Department of Labor
Frederiksted, St. Croix
U. S. Virgin Islands 00840
Tel: 809/772-1315
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(
Washington
John Hewitt, Director
Department of Labor and Industries
308 East Fourth Avenue
Olympia, Washington 98501
Tel: 206/753-6307
West Virginia
Steven L. Cook, Commissioner
State Department of Labor
State Office Building #6
1900 Washington Street, E.
Charleston, West Virginia 25305
Tel: 304/348-7890
885-7890
Wisconsin
Virginia Hart, Chairman
John Wenning, Administrator
Ron Remy, Chief, Compliance Section
Division of Safety and Buildings
Department of Labor, Industry and Human Relations
201 East Washington Avenue
Post Office Box 7946
Madison, Wisconsin 53707
Tel: 608/266-1816; 3151 (R.R.)
FTS: 366-1816
Wyoming
Wi lliam W. Wilkins, Administrator
Donald O. Owsley, Assistant Administrator
Occupational Health and Safety Department
200 East Eighth Avenue
Cheyenne, Wyoming 82002
Tel: 307/777-7786
FTS: 328-9786
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4. Schools of Medicine
(Institutions with both Obstetrics-Gynecology and Occupational
Medicine programs or the equivalent)
a. University of Arizona College of Medicine
Arizona Health Sciences Center
Tucson, Arizona 85724
602/882-6300
b. University of California at Irvine
California College of Medicine
Irvine, California 92717
714/833-5838
c. University of Cincinnati College of Medicine
231 Bethesda Avenue
Cincinnati, Ohio 45267
513/872-5491
d. Harvard Medical School
25 Shattuck Street
Boston, Massachusetts 02115
617/732-1000
e. Johns Hopkins University School of Medicine
720 Rutland Avenue
Baltimore, Maryland 21205
301/955-5000
f. University of Illinois College of Medicine
1853 West Polk Street
Chicago, Illinois 60612
312/996-2450
g. University of Michigan Medical School
1335 Catherine Street
Ann Arbor, Michigan 48109
313/764-8173
h. University of Minnesota Medical School - Minneapolis
145 Owre Hall, 421 Delaware Street, S.E.
Minneapolis, Minnesota 55455
612/373-4570
i. New York University School of Medicine
New York, New York 10016
212/679-3200
j. University of North Carolina at Chapel Hill
School of Medicine
Chapel Hill, North Carolina 27514
919/966-4161
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Schools of Medicine (continued)
k. University of Texas Health Science Center at Houston
Medical School
P.o. Box 20708
Houston, Texas 77025
713/792-2121
1. University of Utah College of Medicine
50 North Medical Drive
Salt Lake City, Utah 84132
801/581-7201
m. University of Washington
School of Medicine
Seattle, Washington 98195
206/543-1060
n. Yale University School of Medicine
333 Cedar Street
New Haven, Connecticut· 06516
203/436-4771
5. Professional Associations
a. The American College of Obstetricians and Gynecologists
One East Wacker Drive
Chicago, Illinois 60601
312/222-1600
b. American Industrial Hygiene Association
66 South Miller Road
Akron, Ohio 44313
216/836-9537
c. American Occupational Medical Association
150 North Wacker Drive
Chicago, Illinois 60606
312/782-2166
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D. Examples of Women's Occupational Exposures
The following tables include examples of occupations in which a high
proportion of women are employed. Some of the occupations with a very large
female workforce may also be considered among the most hazardous 113 :
1970 1960 Increase
Sewers and stitchers 812,716 534,258 34%
Registered nurses 807,359 567,884 30%
Nursing aides, orderlies, etc. 609,022 485,383 20%
Assemblers 454,611 270,769 40%
Hairdressers and
cosmetologists 424',873 267,050 37%
Checkers, examiners, in-
spectors (manufacturing) 327,530 215,066 34%
Packers and wrappers 314,067 262,935 16%
Some of the typical occupational exposures are listed below. 114
Note that not all the substances included are referred to in Guidel ines on
Pregnancy and Work. Specific information about the toxicity of any partTCular
substance can be obtained from the resources 1isted in Appendix C.
Occupat ion
1. Textile and Related Operatives
a. Textile operatives
b. Sewers and stitchers
c. Upholsterers
Exposures
raw cotton dust, noise, synthetic
fiber dusts, formaldehyde, heat,
dyes, flame retardants, asbestos
cotton and synthetic fiber dusts,
noise, formaldehyde, organic sol-
vents, flame retardants, asbestos
same as above
(Some specific chemicals encountered in the above occupations are:
benzene, toluene, trichloroethylene, perchloroethylene, chloroprene,
styrene, carbon disulfide.)
2. Hospital/Health Personnel
a. Registered nurses, aides,
orderl ies
b. Dental hygienists
c. Laboratory workers
(cl inical and research)
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anesthetic gases, ethylene oxide,
X-ray radiation, alcohol, infectious
diseases, puncture wounds
X-ray radiation, mercury, ultrasonic
noise, anesthetic gases
wide variety of toxic chemicals, in-
cluding carcinogens, mutagens, and
teratogens, X-ray radiation
3. Electronics assemblers
4. Hairdressers and
cosmetologists
5. Cleaning Personnel
a. Launderers
b. Dry cleaners
6. Photographic Processors
7. Plastic fabricators
8. Domestics
9. Transportation operatives
10. Sign painters and
letterers
11. Clerical personnel
12. Opticians and lens grinders
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lead, tin, antimony, trichloro-
ethylene, methylene chloride, epoxy
resins, methyl ethyl ketone
hair spray resins (poly vinyl pyr-
rol idone1, aerosol propellants (freons)
halogenated hydrocarbons,
hair dyes, solvents of nail
pol ish, benzyl alcohol, ethyl al-
cohol, acetone
soaps, detergents, enzymes, heat,
humidity, industrially-contaminated
clothing
perchloroethylene, trichloroethylene,
stoddard solvent (naptha), benzene,
industrially-contaminated clothing
caustics, iron salts, mercuric
chloride, bromides, iodides,
pyrogallic acid and silver nitrate
acrylonitrile, phenol-formaldehydes,
urea-formaldehydes, hexamethylene-
tetramine, acids, alkal ies, perox-
ide, vinyl chloride, polystyrene,
vinyl idene chloride
solvents, hydrocarbons, soaps, de-
tergents, bleaches, alkal ies
carbon monoxide, polynuclear aro-
matics, lead, and other combustion
products of gasoline, vibration,
physical stresses
lead oxide, lead chromate pigments,
epichlorohydrin, titanium dioxide,
trace metals, xylene, toluene
physical stresses, poor illumination,
trichloroethylene, carbon tetra-
chloride and various other cleaners,
asbestos in air conditioning
coal tar pitch volatiles, iron oxide
dust solvents, hydrocarbons
13. Printing operatives
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ink mists, 2-nitropropane, methanol,
carbon tetrachloride, methylene
chloride, lead, noise, hydrocarbon
solvents, trichloroethylene,
toluene, benzene, trace metals
E. Glossary of Terms in Occupational Medicine
Individuals vary in their capacity to withstand job stresses, so it
is necessary that job exposures be quantified in terms of intensity, duration,
and frequency and related to the tolerances of the individual patient under
assessment. Environmental exposures are usually expressed in the following
terms:
I. Environmental Monitoring - A program for sampl ing of air contam-
inants or physical energies in the work area in order to establ ish the level
of worker exposure to such agents. For air contaminants, analyses should be
done in the worker's breathing area.
2. Personal Monitoring - A progra~ for measuring an individual
worker's exposure (e.g., using a diary or personal measurement equipment or
film badge worn by the worker throughout the work day).
3. Peak Level - The maximum allowable level of an exposure over a
brief stated period (usually 5 to 15 min) during anyone eight-hour work shift.
4. Ceiling Level - The maximum allowable level of an exposure at any
time in a work shift.
5. Time-weighted Average - An average over a given working period of
a person's exposure levels as determined by sampl ing at given times during the
period.
6. Threshold Limit Value - An exposure level in which most people
can work consistently for eight hours a day or other specified duration in a
40-hour week with no harmful effects. (These levels, however, do not take
potential pregnancy effects into account.) TLV's are usually expressed as
time weighted average for an eight-hour work day and 40-hour work week.
7. Biologic Limit Value - Concentration of a chemical agent or meta-
bol ite in biological specimens (e.g., blood, urine, breath, hair) which cor-
relate with the environmental threshold I imit and which, if exceeded, indicate
excessive absorption of an air contaminant.
8. NIOSH Proposed Standard (Criteria Document) - A publ ication pre-
pared by NIOSH after a critical evaluation of medical, biologic, engineering,
chemical, and trade information and data has been made for the purpose of es-
tabl ishing a permissible exposure limit for a substance or physical agent in
the occupational environment. The document includes recommended environmental
and medical control procedures and record keeping provisions.
9. OSHA Standard - A standard establ ished by the Occupational Safety
and Health Administration (OSHA), stating a permissible exposure 1imit and
peak or ceiling value for a substance or physical agent which must not be ex-
ceeded. This standard is promulgated by OSHA after consideration of health
and safety impact as well as technical feasibil ity and economic impact, and
serves as the basis of the OSHA enforcement program. The standard also in-
cludes required environmental control, record keeping, and posting provisions.
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In a few, medical control requirements are included as well.
10. Titles and Stereotypes - The name of the company, the industry
of which it is a part, and the 1ist of its exposures are helpful bits of in-
formation. However, job titles can be misleading. For example, a pregnant
employee in the maintenance department of a chemical plant could be a clerical
worker performing 1ight office work or an engineer working with critical pro-
cessing equipment under pressure, strain, and exposed to high levels of chem-
ical exposure. A secretary in an office building may have no significant ex-
posure to chemicals, while a secretary in an office in a lead factory can have
considerable lead exposure from contamination of the office. Further, job
titles frequently vary from one company to another.
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F. Index
A
Abortion
- spontaneous, 6, 10, 20, 21
23, 24, 26
- threatened, 20, 26
- recurrent, 20
Abruptio placentae, 19
Additive effects, 8
Airborne matter, 32, 33
A1coho 1, 19, 26, 28
Allergy, 32
A1t i tude,
See Barometric pressure
Amniocentesis, 19, 21
See also Genetic diagnosis
Androgens, 26
Anemia, 22, 28, 30
Anesthetics, 6, 24, 28
Aneurysm, 29
Antibody, 25
Anticonvulsants, 36
See also Pharmaceuticals
Antihistamines, 32
See also Pharmaceuticals
Anxiety, 29
Arrhythmia, 29
Arsine, 31
Asphyxiants, 33
Assumptions, basic,
Asthma, 32
B
Back pain, 18, 33
Ba 1an ce, 18, 33, 35
Barometric pressure, 31
Be 1ts, 35
Benefits, employment, 2, 4
Benzene, 31
Benzine,
See Benzene
Benzol,
See Benzene
Be ry 11 ios is, 25, 31, 33
Biological agents, 23
Biological monitoring,
See Monitoring
Birth control pills, 26
Birth defects
- attribution of, 3, 6
- records, 10
Birth weight, 18, 19
Blood gases, 20
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Blood pressure, 28
Blood volume in pregnancy, 17, 18,
29
Blows, 35
Breast
- changes in pregnancy, 17, 18
- postpartum, 18
See also Lactation
C
Cadmium, 25
'Carbon Disulfide, 26
Carbon Monoxide, 30, 31
Carcinogenesis, 6, 26, 27
Cardiac output in pregnancy, 17, 18,
20, 28, 29
Cardiovascular Disease, 29, 30, 31
Cardiovascular System, 28
Carpal Tunnel Syn~rome, 37
CerE:bral Palsy, 2!i
Cervix, incompetent, 20
Cesarean Section, 22
Cha irs, 35
Chemotherapeutic drugs, 27
Chlorambucil,27
Chloramphenicol, 27
Chlordiazepoxide Hydrochloride, 27
Chromosomal Aberrations, 26
Climbing, 34, 35
See a 1so Fa 11 s
Clomiphene, 28
Coccyx, 34
Combination effects
- of substances, 3
Convnuting, 8
Complications
- as disability, 4
- and deconditioning, 8
- of pregnancy, 20
- recove ry, 22
Condition, general physical, 19
Conditioning, physical, 8
Confidentiality, 1
Congenital defects, 6, 24
Congenital heart disease, 29
Consent, informed, 1, 10
Constipation, 17, 18
Consultants of project, viii
Contraceptives, 26
Convulsions, Neonatal, 24
Core pane 1, vi i
Cotton dust, 31
Coumarin, 27
Cyclophosphamide, 27
o
Data base, 7
Deconditioning, physical 8
Demographics, i, 3
Dextroamphetamine, 27
Diabetes, 21
Diary, job exposures, 7
Diet,
See Nutrition
Disability, pregnancy-related, 4
Dizziness, 17, 30
Drugs, drug use
See Pharmaceuticals
Dust, 32
Dyspnea, 18
Dystoci a, 19
E
Edema, peripheral, 18
Effort, physical, 7, 8, 21, 34, 35
Electrolytes, 20
Emotional bonding, 19
Employer
- assumption about, 2
- and protection of employee, 4, 10
- hea 1th fac i 1i ty, 14
Employment opportunity, iii, 3
Environmental monitoring,
See Monitoring
Epidemiologic studies, 6, 10
Ep i s iotomy, 18
Epoxy, 32
Eq ui lib r i um ,
See Balance
Ergonomics, 34, 35
Ergotam i ne, 27
Estrogens, 27
Exposures, job
See Job exposures
F
Fa 11 s, 33
Fatigue, 8, 17,22,30,32,34,35
Fetal distress, 19
Fetal growth, 22, 26
Fi 1m badge, 23
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Flour, 33
Fluid retention, 18
Freon, 24
Fumes, 33
G
Gases, 33
See also Anesthetics
Gastrointestinal tract
- in pregnancy, 17, 18
Genetic counseling, 19, 20
Genetic defects, 6
Genetic diagnosis, 19
Glomerular filtration rate, 17
H
Halogenated hydrocarbons, 24, 25
Ha lope r i do 1, 27
Headache, 17
Heat & Humidity, 18, 30
Hematologic Disease, 30
Hematoxins, 31
Hemoglobin, 20
Hemolysis, 31
Hemorrhoi ds, 18
Hepato-Renal toxicity, 25
Heptachlor Epoxide, 25
History, occupational and
obstetrical, 7
Home, exposures in, 8
Hot environment,
See Heat
Hydantoins, 27
Hyperglycemia, 21
Hypertension and Hypertensive states
of pregnancy, 19, 21, 29
Hyperventilation, 17, 31
Hypoglycemia, 21
Hypoxia, 31
Incontinence,
See Urination
Indomethacin, 27
Infection, 19, 23, 32
Infertility, 20, 26
Infrared, 23
Insomn i a, 18
Interaction of substances, 3
JJob exposures
- as disability, 4
- male, 6
- history, 7, 10
- diary, 7
- additive effects on, 8
Job, knack of, 8
Job modification
- assumption about, 2
- and employer, 2, 11
- records, 10
- des i rab1e, 12
- essential, 12
- duration of, 13
- fat i gue, 22
Job titles, 7
K
Kyphosis, Thoracic, 17, 33
L
Lactation
- puerperium, 18
- mercury, 25
- organic compounds, 25
Laser, 23
Lead, 7, 24, 25, 31
Legal implications, 4
Lifting, 34, 35
Lithium, 25, 27
Lochia, 18
Lordosis, 17,33
M
Males, exposure of, 6, 10
Malnutrition,
See Nutrition
Marfan1s Syndrome, 29
Medications,
See Pharmaceuticals
Meprobamate, 27
Mercury, 6, 25
Methemoglobinemia, 30
Methotrexate, 27
Methyl Chloride, 30
Methylene Chloride, 31
Microcephaly, 26
Microwave, 23
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Mitomycin, 27
Mitral Stenosis, 29
Modifications of job,
See Job Modifications
Monitoring
- biological, 7
- environmental, 7
- radiation, 23
Multiple pregnancy, 22
Muscles, 18, 33
Musculoskeletal system, 33
~1utagenes is, 26
Mya 1gi a, 18
N
National Institute for Occupational
Safety & Health, iii, viii, 7,10
Nausea, 17, 21
Nerve root disorders, 36
Neuralgia, 36
Neurologic complications, 36
Neurologic system, 36
Neurotoxicity, 26
Nitrobenzene, 31
Nitrofurantoin, 27
Noise, 37
Nursing,
See Lactat ion
Nutrition, 19, 22, 34
o
Obes i ty, 19
Occupational Safety & Health Act (OSH), 3
Occupational Safety & Health
Administration (OSHA), 7, 10
Ope rat i ng room,
See Anesthetic gases
Organogenesis, 24, 26
Orthopedic Disease, 34, 36
Oxychlordane, 25
Oxygenation, 20
Oxygen - carrying capacity of blood,
30, 31
Oxygen - debt, 18, 31
See also Respiration
P
Perchlorethylene, 25
Pharmaceuticals, 8, 18, 19, 23, 26-28
Phenobarbitol, 26
Phenytoin sodium, 26
Physical stress,
See Stress, physical
Physician, attending
- assumption about, 1, 2
Physician, occupational
- assumption about, 2, 3
- role of, 2, 11
Pinocytosis, 20
Placenta, 20, 23
Pneumoconiosis, 32
Pneumonia, 32
Policy, public, physician's role, 2, 4
Pollen, 32, 33
Polybrominated biphenyls, 25
Polychlorinated biphenyls, 25
Postpartum period, 18
Posture, 34
Pregnancy
- as disability, 3
- attrition, cause of, 6
- and work, fundamental principle, 12
- and work, systems review, 17
- physiologic changes in, 20, 28, 31,
33, 36
- by trimester, 17
Premature labor, 21
Prematuri ty, 20
Progesterone, 17, 31
Progestins, 26
Promethazine, 27
Protozoan infection, 24
Puerperi urn, 18
See also Postpartum
Pulling, 34,35
Pulmonary complications, 25, 32
Pulmonary system, 31
Pu I se, 18
Pus hi ng, 34, 35
Pyelonephritis, 30
Questions about job exposures, 9
Quinine, 27
R
Radiant energy, 23
Radiation
- ionizing, 6, 23
Recommendations to patient
- assumption about, 2
Reconditioning, physical, 8
Records, medical, 7
Recovery, following delivery, 22, 23
Relations, lnterprofessional, 11
Renal system, 17
- rena 1 pI asma flow, 17
Reproductive system, 20
Research
- assumptions about,
Respiration, 18, 31
See also Ventilation,
Pulmonary Complications,
Hyperventilation
Rheumatic Heart Disease, 29
Rhinitis, 32
Rh Isoimmunization, 21
Routine, 34
S
Sacroi 1iac joints, 17, 34
Sawdust, 33
Sco1ios is, 34
Seizures, 36
Shift, 34
Shoes, 34
Sitting, 35
Slipping, 34, 35
See also Falls
Smoke, 33
Smoking, 8, 19, 28
Sperm disorders, 26
Standa rds, 3
Standing, 18, 35
St i b i ne, 31
Stillbirth, 6, 24
Strength, 34, 35
Streptomycin, 27
Stress, emotional 8, 36
Stress, physical, 7, 20, 22, 29
34, 35
See also Effort, physical
Stroke volume, 28
Sulfonamides, 27
Symphyseal joints, 17, 34
Syncope, 17, 30
Syph i 1is, 25
T
Temperature,
See Heat & Humidity
Teratogenesis, 6, 26
Tetra-chloro-dibenzo Dioxin, 25
Tetracycline, 27
Th iaz ides, 27
Thioureas, 27
Trichloroethylene, 25
Trimesters, Physiologic changes of
pregnancy, 17
Trimethadione, 26
Trinitrotoluene, 31
Tuberculosis, 32
U
Ul trasound, 37
Ultraviolet, 23
Ureters, 18
Urinary tract infection, 30
Urination, frequency of, 17, 18
Uterus,
- changes in pregnancy, 17, 18
- postpartum, 18
- blood flow, 20
- structural anomaly, 20, 21
- and cardiovascular system, 28
- musculoskeletal system, 34
v
Varicose veins, 18
Vascular narrowing, 20
Vasoconstriction, 20
Vasoconstrictors, 32
Venous retu rn, 18
Ventilation rate, in pregnancy, 18
Vibration, 37
Vinyl Chloride, 24, 25, 26
Viruses, 24
Vomiting, 18 t 21
W
Warfarin, 27
Waste Anesthetic gases,
See Anesthetics
Weather, 22
Weight bearing, 34, 35, 36
Weight gain in pregnancy, 17, 18,
19, 33
Weight loss, postpartum, 18
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